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CMUCOK YCNOBHbIX COKPALLEHWM

A — aHTeHHa IPUEMHO — TTEPEJAIOTIAs.
Ab — aCoHeHT.

ABY - aHanmmM3upyroliee U BEIYUCIATEIb-
HOE YCTPOUCTBO.
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AWM — aMIDIUTYIHO — UMITyJIbCHAS MO-
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Ay, — aHTeHHa ITepeJaronasl.

AT — aHTEeHHBI IIepPEKITIOYaTeNb.

AL — anTeHHas ioBopoTHAS ITaTdop-
Ma.

App — auTeHHa IPUEMHAL.

AITY — aBTOMaTH4ecKas IOJICTPOMKa yac-
TOTBL

APY — aBTOMaTuveckast pery;IupoBKa
YCHJIEHUSL.

AC — aHTeHHas cuUcTeMa.

AC]] — aBTOMaTHYECKOE COIIPOBOKJICHUE
nienelt 1o JIabHOCTH.

ACH - aBTOMaTHUeCKO€ COIIPOBOKJICHUE
Tierniel 1o HallpaBJIEHHUIO.

ACC - aBTOMaTHYECKOE COIIPOBOKICHHUE
nienielt 10 CKOPOCTH.

AYC — aHanmM3aTOp YPOBHS CUTHAJA.
AT — ananoro-1udpoBoit mpeobpazoBa-
Tellb.

AU — aHaMU3aTOP YaCTOTHL.

AYM — aMIDIMTY/THO — YaCTOTHAS MOJIy-
TISILHSL.

AU PTC - armaparypnas yacts PTC
AUX — aMITIUTYTHO — YaCTOTHAS Xapak-
TEPUCTHKA.

BU]JI — Ginok nu3mMepeHus! JabHOCTH.
BHII — 6510k HaBUraI[MOHHBIX MTOIIPABOK.
BC — 6a3oBast cTaHIMs

B® - 6ydepurrit kacka.

B — BeHTHIIB.

B3 — BenTwis 3ampera.

BKC - BrIAeNneHE KOMAHIHBIX CHTHAJIOB.
BIIn — BepTUKanbHAS IIIOCKOCTb.

BIIII — B311éTHO — ITocaouHAs ITOJIOCA.
BP — BpemeHHOI! paziuuTens.

BCP - BhIJIeTIeHHE CUTHATIOB Paccoriiaco-
BaHUSL.

BCC - BbljIeTICHHE CUTHAIIOB CHHXPOHU-
3aITUH.

BY - Bugeoycunmrens.

BYM — BBIXO/IHOH YCHIMTEND MOIHOCTH.
BxVY - BxojHOE YCTPOHCTBO.

BII — BxoHasI 11e11h.

I" — reneparop (reTepovH).

I'BY - reHeparop BBICOKHX HacTOT.

I'TK - reHeparop rapMOHUUECKHX KOJIe-
OaHMA.

I'30C - renepatop ¢ 3amnaszapBaronei
00paTHOH CBS3BIO.

T'MC — reneparop UMITyIhCOB CUUTHIBA-
HUSL

I'MMU - reHeparop MacimTaOHBIX UMITYJIb-
COB.

I'MK - renepatop MOIYIUPYIONHX KOJIe-
OaHMiA.

I'HY — renepaTop HU3KUX HacTOT.

T"OH — reHepaTop OIOPHOrO HAIIpsIKe-
HUSL

I"OY — reneparop OIOPHON YaCTOTHL.

I'1 — renepatop riepecTpoiiku (TIOUCKA).
I'TIn — ropusoHTaNBHAS INIOCKOCTb.

I'TIH — reHepaTop mMnoo0pa3HOroO Ha-
TIPSDKEHUS.

I'PM — rmmccatHBIN pajioMasik.

I'C — reneparop crpoda.

I'CH - reneparop celneKTOPHBIX UMITYIIb-
COB.

I'CH - ronoBka caMOHaBe ACHUSL.

I'VH — reHeparop yrpaBIBIoIiero Ha-
TIPSDKEHUS.

T'TIT — reneparop nryma.

JI — merekrop.

JIJIIT — maTyuk ONIOIHUTEIBHBIX TIapa-
METPOB.

JIAIT — naT4uvk U3MEepEeHHBIX TapaMeTPOB.
JICC — o1u1epoBCKUE UBMEPUTEND CKO-
POCTH | yIJIa CHOCA.

JIK — nexonep.

JIM — 1eMOyIIsITop.



JIHA — mmarpamma HaIlpaBJIEHHOCTH aH-
TEHHBL.

JIHK — remoynsitop HecyImmx Koneba-
HUH.

JIIJIA — MUCTaHITMOHHO TUITOTUPYEMBIA
JeTaTebHbIN armapar.

JIC — TUCKpUMHHATOD.
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JY — penurens 4acTOTHI

JIOU — raTumk 5TanoHHOro N300paKEeHUSL.
3AK — 3¢HUTHBIN apTHILUTEPUUCKUNA KOM-
IUIEKC.

31" — zaar0MIyit reHepaTop.

3M — 3eMsL

311 — 3arpocnmk.

3VY — 3anoMHHarOITIee YCTPOHCTRO.

3YP — 3eHUTHAas yIIpaBisieMast pakeTa.
W — uHykaTop (M3MEPUTEND ).

MAII — HCTOYHUK aKTHBHBIX TIOMEX
WBII — UCTOYHUK BHYTPEHHUX TIOMEX.
WU — nerounnk wHpOpMAIH.

MUIT — ucTouHvK UHOOPMAITAH O TIETH.
HKO — unpukaTop kpyroporo o03opa.
WH - unrerparop.

MHC - uneprmanbHas HaBUTal[MOHHAS
cucTeMa.

NI — ucToyHHK IoMex.

NI — ucTOYHMK TTACCUBHBIX IIOMEX.
MY — ucnonHuTensHOE yCTPOUCTBO.
HNIIT — ucroyHUK MIyMa.

K — xommyTarop.

KA — xocMuueckuii armapar.

KB - xBanTOBarens.

KI" — xBap1ieBbIit reHeparop.

KJI — xanubpatop JUIUTETLHOCTH.

KKC — xomupoBaHie KOMaH/[HbIX CUTHA-
JIOB.

KM — KOJIBIIEBOM MOCT.

KMII — xomrieHcaTop.

KOM - xomMmyTarop.

KOP — koppermsrop.

KOC - xanain onopHoro cursaia.

KII — xoMaHTHBIH ITYHKT.

K — xonddurmenT mogaBIeHms.

KIIn — xapTUHHAS IDIOCKOCTb.

KPJI — xomMaH1Has paHOIUHYSL

KPM - kypcoBoit paroMasix.

KPTY — xomaHIHOE pajoTeneyIpaBie-
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KCO — xanan curnana onmoky.
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KT — xunemaTuueckas TpacKTOPHSL.

KV — komupyroriee ycTpoHCTBO.

JI - moBymixa

JIA — netaTenbHBIN armapar.

JIBB - nammia Geryrieii BOJIHBL.

JIB — nmuHus BUBHpOBaHUSL.

JI3 — nmuHuA 3aepKKu.

JIOB — namria oOpaTHOH BOJIHBL

JIC — nuHws cBs3m.

JII - jnoxkHast 1.

JIYUM — nuHeiHas yacTOTHAS MO TYJISI VAL
M — mMoaynsTOP.

MB — MecTHas BEpTUKAIb.

HU — Haxormrens UMITyJILCOB.

HUYIIT — HU3K04aCcTOTHBIE TITYMBI.

OO6Y — 00BEKT yIIpaBICHUSL.

OB — 00BeKT B3auMOICHCTBHSL.

Ol — orpaHHUYHUTEb.

OJ1 — o0I1ako JUITOIBHBIX OTpaXkareleil.
OKI" — oItopHBIi KBapIIeBbIii TeHepaTop.
Ol — OIOpHBIN IIYHKT.

OI1 — oGparnslit peoGpaszoBarTellb UH-
dopmarmm.

OT — oTBeTHHK.

OV — oKkOHEeYHOE YCTPOHCTBO (OKOHEY-
HBIN YCUIIUTEID ).

11 — mepeaTyrK.

TIBO — npotuBoOBO31yIIHAS 000POHA.
TIJTH — nepexinroyares JuarpaMMbl Ha-
IIPaBIEHHOCTH.

TIJTY — myIIbT AUCTaHIMOHHOTO YIIpaBIle-
HUSL

I — mpeoGpazoBatens UHHOPMATTHNL
TIK — momyyarens KOMaH/I,

TIK]T — mepemeHHbIH k03¢ pureHT fee-
HUSL



TTHK — 1moTakKHO — HaBATallOHHBIA
KOMILTEKC.

TIIT — ToCTaHOBITIMK TIOMEX.

[ — mepefaTUrK IIoMeX.

TI11c — MIOTHOCTH MOTOKA MOIIHOCTH I10-
MEXOBBIX CUTHAJIOB.

1Ip — npuéMHUK.

TIC — mpeoGpasoBareib CUTHAIOB.

Tlc — IIOTHOCTH TIOTOKA MOITHOCTH OTpa-
JKEHHBIX CUI'HAJIOB.

TICC — npuéMHUK CUTHATIOB CUHXPOHHU3a-
117158

IITH — motpeGurens UHOPMAITULL

IIY — nipeBapUTENBHBIN YCUIUTENb.
TId — momocoBoit GuUIBTp.

II11 — IIOTHOCTE ITOTOKA MOITTHOCTH CHT'-
HAJIOB OOIYYCHIS LIENH.

ITY — peoGpazoBarelb YacTOTHL.

P — paxera.

PJIC — pasmonokalmoHHas! CTaHITHSL.

PM - pajuomasik.

PII — pamuonioiaBieHue.

PCA - PTC ¢ cuHTe3upOBaHHOI atiepry-
PO aHTEHHBI.

PCH - paBHOCUTHaJIbHOE HaIlpaBIICHHUE.
PCII — paBHOCHUTHAJIbHAS TUIOCKOCTD.
PTB — pacuérHas ToUKa BCTpEUH.

PTC — pamuorexHuueckas cucremMa.

PTC OI1Y - PTC 0630pa u 11eneyka3aHusl.

PTC TI1 — PTC nepeaatm nHpopMaIwm.
PIT — perupkysstrop.

PO — pexexTopHbIit QUIBT.

POb — pajuosnexTponHas Gopboa.

P3O — pajmosnexrpoHHOE 000PYAOBaHHUE.

POC - pajmosnexkTpoHHOE CPENICTBO.
C — CHHXPOHHU3aTOP.

CB - cxemMa BBIUUTaHUSL.

CB3 — cxema BpeMeHHOH 3a/IeP/KKH.
CBUY — cBepXBBICOKHE YaCTOTHL

CJI - ctpol JaIbHOCTH.

CJILL — cenexTop IBUKYIMXCS IIETIEH.
C3 - cxema 3axBara.

C3Y - crucrema 3aIlOMUHAHUS YaCTOTHI.
CH — cuéT4MK UMITYIIHCOB.

CKII — cucrema KOMIDIEKCHOI Tiepe-
CTPOHKH.

CM — cMmecHrens.

COO - cxema OITUMAIBHONH 00pabOTKH.
CII — cucrema moucka.
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CC — cxema COBIIAJICHHIA.

CVYA - cucteMa yIpaBiieHUsT aHTEHHOU
CV¥3 — cucrema yIpapisieMol 3aJIepKKH.
C® — cormacoBaHHBIIN QUIBT.

CY — cuHTE3aTOP YaCTOTHI.

CYC — ckomb34I11asl 4acToTa CKaHUPOBa-
HUSL

YB — ycTpoiicTBO BOCCTaHOBIICHUSL.

YB/I — yipaBieHue BO3yIIHbBIM JIBUXE-
HHUEM.

YBUY - ycwurenb BEICOKOH YacTOTHL.

YT — ynpaBisieMblit reHeparop.

YU — ycwurenb JOINIEPOBCKUX HacTOT.
YK - yIIoTHeHUE KaHalIoB.

YKB — yIbTpakopOTKUE BOJIHBL

YM — yMHOKHUTENb.

YHY - ycunmurens HU3KO0M YacTOTHL

YO — yronkoBbIif oTpakareib.

VYIIY — ycTpoHCTBO TIOPOrOBOTO YPOBHSL.
YIIY - ycunmurens IpoMeXyTOUHON Hac-
TOTBL

YC — ycTpoicTBO CyMMUPOBAHUSL.

YCJI — ycTpoHcTBO CKAHUPOBAHUS A~
I'paMMBI HAIIPaBICHHOCTH aHTEHHEL..

YV — yeTpolcTBO yIIpaBICHHUS.

YVIIY — y3KOIOMOCHBINA YCUITUTENh IIPO-
MEKyTOUHOM YacTOTHL.

Y®K - yerpoiicTBo GOpMUPOBAHIS KO-
MAaH/THBIX CUT'HAJIOB.

Y®C - yerpoiicTBo GOPMUPOBAHUS CTPO-
Oa.

YY — yMHOXKUTEIh YaCTOTBL

O — pumsTp.

OAP — azupoBaHHas aHTCHHASI PEIIETKA.
OB - pazoBpammares.

OBY — pUiIsTp BHICOKUX HaCTOT.

®J[ - pazoBIit geTEKTOP.

OKC — popMupoBaTerTs KOMaHIHBIX CHT-
HAJIOB.



OMC - popmupoBaTens MOAYIUPYIOIIIX
CHUTHAJIOB.

OHY - ¢mibTp HU3KUX YacToT.

OOC — popmupoBaTENb OIMOPHOTO CHTHA-
1a.

OCC — hopMupoBaTENb CUTHATIOB CUH-
XPOHU3AIIHH.

OCY - popmupoBaTeIbh CUTHAIIOB YIIPaB-
JICHUSL.

OT - akTideckas TPa€KTOPHSL

OIT — popmmpyromas LEb.

XUII — xaoTHUeCcKHe UMITYJIbCHBIE TIOME-
XH.

1T — niems.

TIATT — udpoananorossiii peoGpaszoBa-
Tellb.

113C — 1m¢poBoe 3arloOMUHAHNUE CUTHATIOB.
IT.M. — tieHTp Macc.

ITYC — 1ieHTpaIbHBIN Y3€Il CB3U.

]I — 4aCTOTHBIN JIETEKTOP.

UM — yacToTHas MOy IALHA.

T IC — rryMo110100HbIA CUTHAIL

OBII — 5reKTPOHHO — BaKyyMHBIHA IIPU-
00p.

OBM — 5IeKTPOHHO — BHIUHCITUTEIBHAS
MallyHa.

OJ1 — 31eKTpoABUTATENID.

OJIC — nHeKTpoBIKYILAs CHIIA.

OJIT — smexTpoHHO — ITydeBast TPyOKa.
OMB - siexTpoMarHUuTHas BOIHA.

OII — SHepreTUYecKUH IOTEHIAIT CTaH-
IIUY TTIOMEX.

OIIP - sddexTrBHAs IIOBEPXHOCTH Pac-
CESTHUSL

Ol — sHepreTUUecKUi LEHTD.



BBEAEHWE

Paxnonmxenepsl B mponecce CBOSH AEATENBHOCTH MMEIOT AEJO0 C pa-
JUOCHCTEMAaMH PA3THMYHOI0 HA3HAYCHUS U PA3THYHOTO YPOBHS CIOKHOCTH,
Ha BCEX 3Tamax YKH3HCHHOTO LIMKIA CHCTEMBI. MPOCKTHPOBAHUS, H3TOTOB-
JICHUS, SKCIUTYATAMH H YTHIN3ALUH aMHapaTypHL.

[IpoekTrpoBaHUE CIOMKHBIX PAIHOCHCTEM BKJIIOUACT B ceOsl ompenene-
HUE TPUHLHIA ACHCTBHS CUCTEMBI, 00OCHOBAHUE U BBIOODP BHIA CUTHANOB,
METOA0B UX (POPMHUPOBAHUA U 0OPaOOTKH, KOHCTPYHPOBAHUE OTACIBHBIX
COCTABJISIIONIHUX CUCTEMBI (Y3710B, OJOKOB U T.IL.), pa3pabOTKy TEXHOIOTHU
MPOM3BOACTBA, KOHTPOJIS MAPAMETPOB U PA3MCELICHUS aINapaTypsl HA 00b-
eKTax, pa3paboTKy METOAOB HKCILTYATALMH, HCIIBITAHUHA U T.J. DTO MPHUBO-
JUT K Pa3ICiCHUIO TPYAa MPOCKTHPOBIIHNKOB M K COOTBETCTBYIOLICH CIic-
LUATU3ALMH HHKCHEPHOH JACATEIBHOCTH.

CrieumanuctaM pasHbIX HANPABJICHHUH, YUYACTBYIOIIUM B IPOCKTHPOBA-
HUU, B HHTEPECAX OOIIEro AeIa MPUXOIUTCH o0maThes MEK Iy coboil. Pa-
3YMEETCSI, /IS TAKOrO OOINCHHUS UM HY>KHO HAWTH OOLIHH SI3bIK, KOTOPBIH
MOET OBITh OCHOBAH TOJBKO HA MOHUMAHHU KAKABIM OOIIUX 3aiad, pe-
[IAEMBIX CUCTEMOM, a TAKOKE POIH M BBHINOTHACMBIX (DVHKIMHA OTACTBHBIX
3BCHBCB M BIMSHHS UX XaPaKTCPUCTHK HA MOKA3ATCTH CUCTEMBI B LICIIOM.
Jns 3TOro paauovHKEHEPHl PA3THYHBIX CIICLHATBHOCTCH JOMKHBI HMETh
MPEACTABICHUEC O PabOTEC TUIOBBIX PAIUOCHCTEM H O METOJAX, OIMpeac-
JSFOLOUX aNATOPUTM UX (PYHKIIMOHHPOBAHMS B 3aBUCHMOCTH OT HA3HAUCHUS
cucreMsl. Kpome Toro, cienmuanmicty He HY’KHO 3alIOMHHATE TO, UTO JIETKO
MOYKHO HaliTH B MOHOTrpadusax, B 0O30pHBEIX U OPUTHHAIBHBIX cTaThsax. Ho
OH JOJDKCH HAVYHTHCSH YUTATH 3TH HCTOYHUKH, JOJDKCH H3YUHTh SI3BIK, HA
KOTOPOM OHH HAITUCAHEI, JOJKEH 3HATH OOIINE TCOPETHUCCKHUE TPUHLMIIBL,
Ha KOTOPBIX OCHOBAaH HM3ydaeMbld npeaMer. [loayueHne Takux 3HaHHUH 9B-
JSIETCSl OCHOBHOH LIENBIO JAHHOTO YICOHHKA.

ConepxatenbHelli MaTepuan yucOHHKa Oa3upyeTcsl Ha 3HAHUAX, KO-
TOPBIC CTYACHTH NPUOOPENH B NPEABIIYIIME TOABl VIEOH!, B TOM YHCIC U
B IOKOJE, NMPH H3YYCHUU (PH3MKHM, MATCMATHKH, TCOPETHUCCKUX OCHOB
3JCKTPOTEXHHUKH, OCHOB PAJHOMICKTPOHUKH H PSIA APYTHX AUCLUILIHH.

Paszeutue snemeHTHON (a3bl MO3BOMACT HEMPEPHIBHO COBEPIICHCTBO-
BaTh aNmapaTtypy, OAHAKO METoIsl (popMHpoOBaHHWs, mepeaaddl U HpUEMa
PaANOCUTHANIOB, HECYIIUX HH(OPMALMIO, METOIB NPeoOpa3oBaHus UX K
BHAY VIOOHOMY JUTS MCIOJb30BAaHUS MOTPEOUTENIEM OCTAIOTCS MPAKTHUC-
CKH HCHU3MCHHBIMH [UIUTCTIBHOEC BpPEMs. IJTO KIACCHKA PaTUOTCXHHKH.



NzyueHne 3THX METOAOB MOMOKET PaAUOCIICLHATNCTAM Pa3IHYHbIX Ha-
MPaBICHUH ropas3ao OBICTPEE MOHATh H YCBOUTh NPUHLMIEI pabOTHL H BO3-
MOKHOCTH JTFO00H crnoxHOH paxuorexauucckon cuctemsl (PTC), nesaBu-
CHMO OT ¢ TEXHUYCCKOH PEeaTH3alrH H UCTIOIb3yEMON ICMCHTHOH Ga3kl.

Msoroobpasue 3axau, pemaeMsix ¢ momomsio PTC, ompeaenserca Ha-
3HAYCHUEM CHCTEM. JTO VIPABICHHE TECXHOMOTHUYCCKHUMH TNPOLECCAMH U
MOJBHKHBIMH O0bEKTAMHM, OCYIIECTBICHHEC PA3TUYHBIX BUAOB PAIHOCBI3H,
0030p U HccnenoBaHUE aTMOCHEPHOIO M KOCMHYECKOrO MPOCTPAHCTBA U
mHoroe apyroe. Haubonee mupoxo PTC ucnons3yrorcs B aBHaluH U KOC-
MOHABTHKE, ITO3TOMY B VUCOHHKE B OONBLIMHCTBE MPUMEPOB PACCMOTPEHBI
3aJa4H, PEIIACMbIC OOPTOBBIMH CUCTEMAMH JICTATSIbHBIX anmnapatos (JIA).

B Hactosmee Bpems cymecTByeT O0NbIIOE KOTHICCTBO YICOHOH rTe-
patypsl, ocBAEHHOH TeopetrmaeckuM ocHoBaM PTC [1-10]. Ona npenna-
3HAYCHA B OCHOBHOM ISl CIICLHAIUCTOB B 00JaCTH CHCTEMHOTO U CXEMO-
TexHUUeckoro npoekruposanns PTC, mostomy B HEH HE YYTCHBI CIICLH-
¢uKa 1 0COOCHHOCTH MOATOTOBKU HHXCHEPOB MO KOHCTPYHUPOBAHUIO, TEX-
HOJIOTHH W3TOTOBJICHHS M SKCILTYATALHH PaJUO3ICKTPOHHOH ammapaTypel.
Kpome Toro, B 3T0# nuTeparype, Kak MpaBHiIO, HEAOCTATOYHO BHUMAHUS
vaensercs (U3NUECKOU CTOPOHE M3NAracMbIX SIBICHUH W MPOLIECCOB, BbI-
SICHEHHUIO (PUBHYECKOTO CMEICTA MOTYYACMBIX PE3YIIbTATOB.

B nanHOM yueOHMKE AOCTATOYHO MOAPOOHO PACCMOTPEHBI OOIIUE CBE-
JCHHS O PAIUOTCXHHUYCCKHX CHCTEMAaX, OCHOBHBIC METOABI PaJHOHABHUIA-
LUOHHBIX H3MCPCHUH, UCMOIB3YEMBIX B PAAHONOKALUH W PaJHOHABHTA-
LY, MPHUHLUNBI TOCTPOCHHS U PaOOTH PaJUOTCXHHUUCCKHX CHCTEM Mepe-
Jagd uHGOpPMALMH U PAJUOYIIPABICHUS, MPUBCACHBI MMPUMEPHl TCXHUYC-
CKOH peain3aliy Pa3lTudHbIX cHCTeM. B HacTosmee Bpems BeCbMa aKTy-
aJbHOU SBISCTCA MPOONEMa 3aIUUTH JICTATEIBHBIX AIIAPATOB OT MOpaXKe-
HUS PaguoyIpaBsieMbiM opyxkueM. [losTomy B yueOHHKE YACICHO OOCTA-
TOYHO OONBIIOC BHUMAHHE METOAAM H CPEIACTBAM PaTUOIICKTPOHHOTO
HPOTUBOACUCTBUSL.

B yueOHHKE HCIONB30BAH OTHOCHUTEIBHO MPOCTOH MaTEeMaTHYCCKUI
anmapar ¥ IJIaBHOC BHUMAaHHE OOpaIneHO Ha (U3MYCCKYIO CTOPOHY pac-
CMaTpPHUBACMBIX SABICHUH U mponeccoB. OAHAKO, TPUBCACHHBIE MATEMATH-
YECKHE BBIPAKCHUS MO3BOJISIIOT MPH HEOOXOANMOCTH MPOU3BECTH KOIHYC-
CTBCHHYIO OLICHKY MHOTHX MapaMeTPOB ammapaTypbl, B KOTOPOH HCIOb-
3VIOTCS PACCMATPUBACMBIC METOABI H3MEPCHUH.

Hns oOnerucHus NOHUMAaHHS H3IAracMoOro Mareprasia YIeOHUK HIITIO-
CTpUPOBaH OONBIIUM KOTUYECCTBOM PHUCYHKOB. MHOTONCTHHN MEAAroruyc-
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CKHUI OMBIT aBTOPA MOKA3BIBACT, YTO MPH TAKOH (HOpME HU3IOKCHHS CTYICH-
ThI 3HAYUTEIPHO TIYOXKE U MPOYHES YCBAUBAKOT TCOPCTHUCCKUI MaTCPHAL.
C 370l K€ LCITBIO B KOHLIC KAXKAOH IJIABBI MPUBSACHBI BOIPOCHL TS CaMO-
KOHTPOJISL.

B yueOHHKE HCHOIP30BAHBI MATCPHANBI TOJIBKO OTKPBITHIX MyOIHKA-
IUH B OTCUCCTBCHHOH H 3apyOCKHOM IeuaTH.
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Yacms 1 OBLLUME CBEOEHUA O
PAONOTEXHUYECKMX CUCTEMAX

1.1 OnpedeneHusi, OCHOBHbIe 3a0ayu,
pewaemMbie paduomexHu4YecKUMU
cucmemamu

Pamuorexuuyeckoii cucremoit (PTC) HaseiBaeTCs COBOKYITHOCTB
CpeAcTB U MpUOOPOB, COCAUHEHHBIX MEXAY COOOH W MpeAHA3HAYCHHBIX
JUTS LICTICHANPABICHHOIO BBHIMIONHCHUS CIWHON 3aJadd WM psaa 3ajad,
CBSI3AHHBIX € MEPEAAYCH, U3BICUCHUEM U NPeoOPa30oBaHUEM HH(POPMALHH.

OCHOBHBIM OTJIMYHEM PATUOTCXHUUYCCKHX CHCTEM OT APVIUX CHCTEM,
CBSI3AHHBIX C mepenaduci, nmpuéMoM U npeodpasoBaHeM WHGOPMALUH SB-
asercs To, uto HocureneM nHpopmanuu B PTC gBisrorcs paguocHrHamel.
B anmaparypuoit vactu PTC 3Ti curHaisl mpoOSIBISIOTCS B BUAS TOKOB H
HaNpsDKCHUH, a B atMoc(epe, KOCMUYECKOM MPOCTPAHCTBE, B HAIPABIIIIO-
MUX UCKYCCTBCHHBIX JIMHUAX — B BHC DJICKTPOMATHUTHBIX BOJTH.

YerpoiictBo, mpeodpasyroniee HHPOPMALIMOHHOS COODIIECHUE B PAAHO-
CHUTHAJI, HA3BIBAIOT MEPCIAOIIHIM, & YCTPOUCTBO, MPeoOpasyiomee NpuHs-
TBIH PAIUOCHTHAN B HHPOPMALMOHHOE COODIICHHUE, - TPHEMHBIM.

COBOKYITHOCTE anmapaTHBIX CPESACTB U (PUBHUCCKON CPEIBl, B KOTOPOU
PacIpoCTPaHSIIOTCS 3ICKTPOMATHUTHBIE BONHBI OT MEPEIATIHKA K MPHEM-
HUKY, Ha3bIBACTCS TUHUCH CBS3H.

Haun6onee mmpoko PTC ucnonme3yrorcs B aBHalliH U KOCMOHABTHKE,
MO3TOMY B KA4ECTBE MPHUMEPA PACCMOTPHM 3aJa4H, peracMbie OOPTOBBIMU
CHUCTEMaMH JIeTaTe/bHBIX anmapatos (JIA).

VYmpaBicHUEe JBHKCHHEM COBPEMCHHBIX JICTATCIBHEIX AMIapaToB OCY-
MICCTBISICTCS. C IOMOLIBI) MHIOTAKHO-HABHTALIMOHHBIX  KOMILICKCOB
(ITHK). OcnoBy undopmannonnoro obecneuenus [THK cocrasmser madop
OOPTOBBIX PATHOTCXHUYCCKHX CHCTEM PA3MHYHOIO HA3HAUCHHS, KOTOPHIC
PCLIAIOT CICAVIOIINE OCHOBHEIC 3aAH:

1. OnpenencHue ¢ BRICOKOH TOYHOCTBIO TCKYIIUX HABUTALIMOHHBIX I1a-
pametpos nonéra JIA, K KOTOPBIM OTHOCATCS: MPOCTPAHCTBCHHOE MECTO-
nonioskeHue JIA, BeicoTa mosiéra, Kype, CKOPOCTh, BPeMsI MOJIETa U Ap.;

2. OCyIIECTBICHHE YIPABICHUEM MONETA;
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3. OcylecTBICHUE PAJHOCBS3H IKHUMAXKA ¢ JUCIICTYCPCKUMH CTyKOa-
MU ympasjicHus BO3ayinHbM AsmkeHueM (YBJI) u skunmaxkamu gpyrux
JIA, Mexay 4IeHaMH CBOCTO KUMAXKa U NACCAKHUPAMH, PAAUOCBA3H B aBa-
PUMHBIX CHTYaLUsIX;

4. CBOCBPEMCHHOE OOHAPYKCHHUE PATUUHBIX MPESTISTCTBUI U OMACHBIX
30H Ha OYTH TOJETA: BO3BBIIICHHOCTCH, BBICOTHBIX COOPYKECHHH, APYIHX
JIA, mercooOpazoBaHuii, MpeaynpeKIACHHEC 00 OMACHOM COMMKCHUU C
MOJCTUNAIOMIECH OBEPXHOCTBIO U T.11.;

5. OGecrieueHue aBTOMATHUYECKOM IMEpeaayu B KOHTPOIBHBIC IHCIICT-
Yyepckue cnyxObl TeaeMeTpuieckor nadopmanuu o coctosauu JIA. B sty
HHPOPMAITHIO, KaK MPaBHIO, BXOAAT GOpToBOoi HoMmep JIA, koopIauHATEL
€ro MECTOMOJOKCHHUS, BBICOTA MONETA, OCTATOK TOILIHBA, CBEACHHS 00
aBapuiHOHN cuTyanuu Ha Oopty JIA;

6. ObecncucHue B3aéra U mocaaku JIA;

7. ast JIA BOGHHOrO HA3HAYCHUS JOMOJHUTEIBHO OCYINECTBICHUE Ha-
BCACHHUS VIPABICMOTO OPYXKHS HA LETH, OOCCIICUCHUE PATUOINICKTPOH-
HoU 3amuThl JIA OT cHUcTeM HaBeJCHHS PA3NUYHBIX BHAOB VIIPABISICMOTO
OPYXKHS U PEIICHUE MHOTUX JPYTHX 337a4.

PaznooOpasue pemaempix 3a1a4 MNPUBOIUT K AOCTATOYHO OOJIBIIOMY
pasnoodpasuro BuaoB u koauuectsy PTC, pasmemaemeix Ha JIA, a takxke
pazuoannapaTypel B3aUMOACHCTBUS, Haxonswmeics BHe JIA, Ha aucrert-
YEPCKUX MYHKTAX, PATUOMAsKaX, UCKYCCTBCHHBIX CITYTHHKAX 3EMITH U Ap.
Tak Ha COBPEMEHHBIX MACCAKUPCKUX CAMONIETAX PAa3MEIIAIOT CICAYIOMYIO
pazuoannaparypy: pagjlHoTEXHHUECKHE CPEACTBA JATIbHCH HABUTALMH, B
TOM YHCJIC CIOYTHHKOBBIC CHCTEMBI PAJAMOHABUTALIUH, PAXHOTCXHHUCCKHUC
cpeacTBa OMMKHEW HABHUTALMN; MCTCOHABUTALMOHHBIC PaIHONTOKAIIMOHHBIC
cTaHUWU 0O30PHOrO THIA, AOMICPOBCKUE HU3MEPUTEIH CKOPOCTH U I
cHoca JIA; aBTOMATHUYCCKHE PaJUOKOMIIACH; PaIHUOBBICOTOMEPBI, CAMO-
JETHBIC AATBHOMEPBI; PATUOTCXHUYCCKHE CHCTEMBI TIOCAIKU; PAIHOTEXHH-
YECKHE CHCTEMbl OMACHOH CKOPOCTH COMIDKCHHUS C 3¢MJIEH M TPOTHBO-
CTOJIKHOBCHHS B BO3AYXE, CAMOJIETHBIC OTBETUHKH; CBI3HBIC PaANOCTAH-
OUHd METPOBOTO U JACKAMETPOBOIO JHMANA30HOB BONH, AaBAPUHHO—
CracaTenbHBIC PAJHOCTAHIIUH, BKIIOUAS ABAPUHHBIC PATHOMASKH, CAMO-
JETHBIC CUCTEMBI BHYTPCHHCH CBS3M, CHCTEMBI TCICBU3UOHHOTO BCLIAHMS,
CHCTEMBl CIIYTHUKOBOH paauoTeie)OHHOW CBA3H. YTIpo3a COBCPLICHUS
TECPPOPUCTHUYECKHUX AKTOB BHIHYKIACT Pa3MEIIATh HA MACCAKHPCKUX CAMO-
7éTax anmapaTypy 3JICKTPOHHOH 3alUTHI MPOTHB CPEACTB HABEICHHS pa-
JHOYTIPABISIEMOTO OPYXKHSL.
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Hy»HO moauepkHyTh, YTO YHHBEPCATBHOCTh METOJOB NEPEAAUH, H3-
BIICUCHUS, U3MCPEHHS B TpeoOpaszoBanus HHOOpMAILK, PEATU30BAHHBIX B
3THX CHCTEMaX, MO3BOMACT MPUMCHATh MX BO MHOIHMX OONACTIX HAYKH U
TECXHUKH, HE CBA3aHHBIX C ABHAIMCH U KOCMOHABTHUKOH. JTO YIPaBIICHHUE
TEXHOJIOTMICCKHUMHU MPOLIECCAMH M MOJBHKHBIMH OOBEKTAMH, OCYIIECTB-
JICHUC PA3IHYHBIX BHJIOB PATUOCBI3H, 0030p M HCCAeIoBaHUe atMochep-
HOT'O 1 KOCMHYECKOrO MPOCTPAHCTBA H MHOTOE APYToC.

Jtu Metoxel OAa3MPYIOTCS HA OCHOBHBIX MMOCTYNATAX PaAUOTCXHHKH,
KOTOPBIC MOXKHO C(OPMYIHPOBATh B CICAVIOLIEM BHJE:

e PamyocurHanel B OXHOPOAHOW CpeAc PACIPOCTPAHSIOTCS MPSMONH-
HEHHO.

e CKOpPOCTh PACIpPOCTPAHCHHUS PAAUOCUTHAIOB B CBOOOJHOM HpO-
CTPAHCTBE MOCTOSHHA U U3BECTHA C JOCTATOYHOM HA CErOAHAIIHUN JEHb
TOYHOCTBIO.

e PaauocurHanbl COCOOHBI OTPaXkaTbCs OT (PUMUCCKUX OOBECKTOB U
HEOZHOPOJHOCTCH CPEABI, BCTPCUAOIINXCS HA MMYTH UX PACIPOCTPAHCHHSL.

e YactoTa paguHoCHTHANIOB, MPHHAMACMBIX H3MCPHTEIICM, H3MCHICTCS
B 3aBUCHMOCTH OT CKOPOCTH IMEPEMCLICHHS UCTOYHHKA CHTHAIOB M U3ME-
PHUTENS APYT OTHOCUTEIBHO APYTA.

B HaubonpIuel CTEEHH 3TH MOCTYNATHL MPOSBIIOTCS [IPY PEATH3ALUH
METOJ0B H3MCPCHHS HABUTALMIOHHBIX NAPAMETPOB. U3MEPCHHS PACCTOS-
HUH, YITIOBBIX KOOPAWHAT, CKOPOCTH JABMXKCHHS OOBEKTOB U AP.

Paszeurue snemeHTHON (a3bl MO3BOMACT HEMPEPHIBHO COBEPIICHCTBO-
BaTh anmnaparypy, OXHAKO METOABl M3MCPCHHUS HABUTALHMOHHBIX MapaMeT-
POB OCTAIOTCS MPAKTUYCCKH HEH3MECHHBIMHU JJIMTEIBHOE BpeMs. U3yucHue
3THX METOJOB MOMOMKET CIICLHATUCTAM ropasao ObICTpee MOHATh H YCBO-
UTh NPUHIUIBI paboThl H BO3MOXKHOCTH M000# cnoxxnor PTC HezaBrcnmo
OT €€ TEXHHYCCKOU PeaTi3alliy U UCIIOIb3YEMOH 3JIEMEHTHON Oa3bl.

Bonpochl 4na caMmoOKOHTpons

1. JlaiiTe onpeacicHuEe paguOTEXHUYECCKON CUCTEMBIL.

2. Hazosure ocHoBHOE oTimuue PTC ot apyrux cucteM mepeaadn HH()OpMaIim.
3. Uro mpeacTaBiseT cOOOH IMHUS PATHOCBSI3U?

4. Kakne 0CHOBHBIC 3a1a4d pemaroT 6oproseic PTC?

5. Ha30BHTE OCHOBHBIE MOCTYJIATHI PATUOTCXHHKH.
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1.2 PaduocuzaHan, Kak HocumeJib
uHgopmayuu e PTC

B ocHoBy padotsl moboii PTC nmonoxeHa QyHKIMOHATBHAS CBSI3b HH-
(hOpPMALIMOHHBIX NAPAMETPOB C OAHUM WM HECKOJIBKUMH 3ICKTPHUCCKUMU
napameTpaMu paanocursanos. K nHpopMamoHHEIM napaMeTpaM OTHOCAT
TCKCTOBBIC COOOLICHUS (PaIUOCBsI3b), HABUTAIIUOHHBIC 3JICMEHTHI MOJIETA
(MeCTONONOKEHHE, CKOPOCTh MOIETA, YIJIOBBIC KOOPAMHATHL M 1p.), KO-
MaHAHBIC CHTHAITBL 7151 YIIPABICHU 00bekTaMu U T.1. OCHOBHBIC ICKTPH-
YEeCKHE MapaMeTphl PAIUOCHTHAIOB — aMILTUTYAA, YacToTa, ¢asa.
Ecnmu B mpocreiimem Buae ucrouHHK Hecymux konedannii B PTC dop-
MHUPYET CHTHAI BUJA
u(t) = Uy cos (wof + @), (1.D)
rae Uy - aMIuTyja CHrHamia, i, - Hecymas 4acrora, (o — HauanpHas ¢asa,
TO MPHUHAMACMBIC CUTHAIIBI MOTYT HUMETh CJICAYIOLIHHA BUA
u(r) = U(x) cos (oof + @) wau
u(t) = Uy cos [o(x)! + @] wam (1.2)
u(r) = Uy cos [oof + o(x)],

rae X — uHQOPMALMOHHBIH mapameTp.

WNHuorma BMecTo mapaMeTpoB Hecymiero koncOaHus HHPOPMALTHOHHOE
COODIIECHHE MOXKET OBITh CBSI3aHO (DYHKIIHOHATBHOH 3aBHCHMOCTBIO C Ka-
KUM—ITHOO0 MapaMeTpoM MOAYIHPYIOIICIO CHTCHANA, ¢ €ro aMILTHTYIOU,
4acTOTOM, (hasoi.

Onpenenéaayro crnenuduky UMEIOT HU(POBBIC METOABI MIEPEAAUN HH-
¢dopmanuu. B cucremax, ucnonp3yromux nugpoBbie METOAbI, HHGOPMALIHS
3aKIaAbIBACTCA B MAPaMETPbl KOAUPOBAHHS AUCKPETHBIX CHIHAJIOB. JTO
BPCMCHHEI'C MTAPAMETPHI. JIHTCIBHOCTD HMITY/IbCOB, HX BPEMCHHA'S pac-
CTaHOBKA, 3TO YACTOTHOC 3AIMOTHCHHE HUMITYIBCOB, (Da30BbIC COOTHOLICHUS
B KOJOBOMH MMOCJICAOBATCIEHOCTH CUTHAIOB U T.IL

Wzsneuenne nHpoOpManUy W3 PagdOCHTHANA OCYLICCTBILIETCS MYTEM
MpeoOpa3oBaHus €ro MCKTPUICCKUX MapaMETPOB B BUJ YAOOHBIH A H3-
MEPCHHS, MPOCTYIIUBAHHS, BH3YaJIbHOTO HAONIONCHUS, HCIONb30BAHUS B
BBIYUCITUTCIBHOM KOMITJICKCE H T.I.

N3BecTHO, uTO pagviocHrHAN XapaKTCPH3YETCs HEKOTOPOoH 3¢d¢eKThB-
HOU JITUTETBHOCTHIO T U 3¢ dekTHBHOM mupuHOi cniektpa Af. Kpome Toro,
BAKHOH XapaKTCPUCTUKON CHUTHAMA SIBJSETCSI MPEBBILICHUE €0 CPeAHEH
MOIIHOCTH HaJ CPeIHEH MOIIHOCTBIO IOMEX
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2= P,/ Py (1.3)
IIponseenenme :

TAfg =V, (1.4)
HA3BIBAIOT 00BEMOM curHana. Yem Gomeine 00bEM CHrHAIA, TEM OOJBIIECE
KOITUYCCTBO HMHGOPMAIUK OH MOXKeT nepeHectd. KommdaecTBo cBemeHM,
KOTOPOE MOKET OBITh MEPEAAHO C MOMOLNBIO CHTHAMA 33AaHHOTO 00BéMa,
paBHO

J=1 Aflog2 k P,/ Py, (1.5)

rae k = const ko3 PuLHEHT, onpeneIeMBId CTATUCTHUCCKUMH CBOUCTBA-
MH TIOMEX W CHTHATA.

Baxnelimmnym nHQOPMATHBHEIM MapaMeTPOM CHTHANA SBISCTCA €ro
VICNbHASA COACPKATEIBHOCTD, KOTOpas MOKA3bIBACT, HACKONBKO 3ddek-
THUBHO UCTIONB3YETC CUTHAT JAHHOTO 00BbEMa T nepeaadn HHPOPMAaLHH

B=J/V., (1.6)

Curnan Moxetr ObITh NEPEAAH, NPUHAT WIH 3aIOMHEH HH(pOpMAaIHoH-
HOU CHCTEMOM TOIBKO B TOM CIy4ac, €CIU € mapaMeTphl COrIacoBaHbI C
napamerpamu curtana. CornacoBaHUE 3aKITIOYACTCS B CIEIYIOLICM:

* [llupuHa moONnOCH mNpomycKaHusi cucTeMbl AF nomkHa OBITH HE
MEHBLIC IIHPUHBI CIIEKTpa curHana Af
AF> Af (1.7,2)
* Bpems peiictBus cucteMel A7 JOMKHO OBITE HE MCHBLIE AJTUTENb-
HOCTH CHUTHANA T
AT>r. (1.7, 0)
¢ [IpeBpimmenne cpeaHe MOIMHOCTH CHTHANA HAJ CPEXHEH MOITHO-
CTBIO TIOMEX g, B CUCTEME JOJDKHO OBITh HE MECHEE HEOOXOOUMOrO MPEBBI-
micaus GG
g2 G. (1.7, )
IIponseenenne
AT AF G =V (1.8)
HA3BIBAIOT EMKOCTBIO HHPOPMAIIHOHHOH CHCTEMBI.

OueBHIHO, YTO CHTHA MOXKET OBITh MPHUHAT, NMEPEIAH HIH 3alIOMHCH
0c3 HCKXKCHUH TONBKO TaKOH CHCTEMOH, V KOTOPOi HH(popMalmoHHAs EM-
KOCTh OOJIBIIIC WK paBHA 00BEMY CUTHAIA

Viez V.. (1.9)

Bonpochl 4na caMmOKOHTpons

1. Kakue 3aBHCHMOCTH TOJI0KCHBI B OCHOBY padoTsl moooi PTC?
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2. Uto mpeacTaBIsarOT COO0H HHPOPMALHOHHBIC TAPAMETPHI COOOIICHMIT?

3. Kakue mapaMeTpsl paIHOCHTHAJIA OMPSICILIIOT CT0 00BEM?

4. HazoBure OCHOBHBIC IPHHIUITBI COTIACOBAHUS MH()OPMAIIMOHHONH CHCTEMBI C
TapaMeTpaMH PaJHOCUTHAIIOB.

5. Jaiite onpencneHUe HHPOPMALMOHHON EMKOCTH CHCTCMBL.

1.3 Knaccugpukayuss PTC

OCHOBHBIM KPHUTEPHEM, TI0 KOTOPOMY OCYIIECTBIISIOT KIacCH(PUKAIIUIO
PTC, sBasiercs naznauenue cucremsl. [1o sromy npusnaky PTC pazaensror
HA CIICAYIOIINC BB

e Cucremsl niepeaaun uHbpopmaruu. K Takum cucremam OTHOCST
CHUCTCMBI PaIHOCBSI3H, PAIUOBCIIAHUS, TCICBUACHUS, TCICMETPHUH.

e  Cucrembl H3BACUCHUS HHPOPMALMH. ITO CUCTEMBbI PAIHOTOKAIHH,
PaAMOHABUTALINY, PAAUOACTPOHOMUU, PATHOPA3BEAKH.

e CucTeMbl PaAUOYITPABICHUS, OCYINCCTBISIOIINS YIPABICHUS Pa3-
JAUYHBIMH JICTATCIBHBIMH ammnapatamMu (CaMoIEéTaMu, BEPTOIETAMH, Pake-
TaMU, KOCMUYCCKHUMH anmnapaTaMu); HA3EMHBIMH MEXaHU3MaMH (poboTamMu
JUtst 0OCJCIOBAHUS B3PBIBOOMACHBIX OOBEKTOB), MUCTAHIIHOHHBIMU B3PbI-
BaTCISIMU; PA3IHIHBIMU TCXHOJIOTHUSCKUMU TIPOLIECCAMHU U T 1.

e Cucremsl paspyiicHus HHPOPMALIMH, K KOTOPBIM OTHOCST CHCTE-
MBI PaTUOSICKTPOHHOW 3AIUTHl OOBEKTOB OT PaJHOYMPABISICMOr0 Opy-
KU

INMpuBeaéuuas knaccupuKalums B HCKOTOPOU CTCIICHU UMEET YCIOBHBIN
XapaKTep, TAK KAK HE MMECT KECTKUX TPAHHUI] MEKIY OTACIBHBIMU MPH-
3Hakamu. Hampumep, BO MHOTHE CHCTEMbI PAAHOYITPABICHUS BXOIAT CHC-
TEMBI PAJUOTOKALINY, PAIUOHABUTALIMH, CHCTEMbI TCICMETPHH U MEPEAAIN
koMmaHa yrpasiaeHus. OCOOCHHO XapakTePHO COBMEUICHHUE (DYHKIHH pas-
auubbix PTC npu yopasiacHun OSCIHIOTHBIME JICTATCIBHBIMH AIapaTa-
MH U KOCMUYICCKUMU O0BCKTAMH.

Ilo BuAy HM3My4acMBIX CHUTHAIOB PA3ACISIOT CHCTEMBI C HMITYJIBCHBIM
M3IYYCHUEM, CUCTEMBI ¢ HCPEPBIBHBIM H3YICHHUEM U CHCTEMbI ¢ LU PO-
BBIMHU CHTHalaMu. B UMIyJIbCHBIX CHCTEMAaX CHTHAJ MPEACTABIICT COOOM
MOCICIOBATEIBHOCTE PAJUOUMITY/IBCOB, B KOTOPOH HMH(OPMAIIUID MOTyT
HCCTH TAPaMETPhl OTACIBHBIX HMITYJIbCOB (B HM3MCHCHHSIX AMILTUTYIbI,
4acTOThI, (ha3bl, ATUTCIBHOCTH), @ TAKXKE BCS MOCICIOBATCIBHOCTh HUM-
MyJBCHOTO U3AYYCHUS (B M3MCHCHUSX YUC/IA UMITYJIbCOB, MHTCPBAJIOB M-
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KAy HEUMH). B cHCTeMax ¢ HEMPEPBIBHBIM H3IYYCHUEM HH(pOpPMALHS 3a-
KJIAJBIBACTCS B M3MCHCHHUS AMILIUTYIbI, YACTOTHI WK (Da3bl HCPEPHIBHBIX
curHaioB. B mudpossix cucteMax nepeaaBacMas nHQOPMAIHS COACPKUT-
Csl B OMPEACIEHHBIX KOAOBBIX MOCICAOBATCIBHOCTIX HCIONb3YEMBIX CHUT-
HAJIOB.

Ilo pasMemeHU0 NEPBUYHOIO UCTOYHHUKA M3IYUCHHUS PAJIUOBOH Pas-
JAUYAOT AKTUBHBIC, MTOMYAKTHBHBIC, AKTHBHBIC C AKTUBHBIM OTBETOM U IaC-
cusHble PTC.

AxtuBnaast PTC Bkarouaer B ceOs mepeaaTduk, WU3IyYarOIliuii B MPO-
CTPAHCTBO BBICOKOYACTOTHYIO 3HEPTUIO Syyy., U MPUEMHHUK, PHHUMAFOIIUI
otpaxkéHnele or uemn Ll curHamer  Sepp.

(puc.1.1). ITO OFHOMOBUIIMOHHAS CHUCTEMA, L
TaK KakK MMCPeIATIHK U IPUEMHHK PACIIONOKE- Samp

Hbl B OAHOM MecTe npoctpancTBa OCHOBHOC Swan
npeumymiectso aktuBHBIX PTC 3akmouaercs }\—

B UX aBTOHOMHOCTH. K HegoctaTkamM MOXKHO PTC

OTHECTH OTPAHHYCHHYIO JATBHOCTh ACHCTBHAL.
VYBenuueHHe AaTbHOCTH ACHCTBHS TAKHX CHC-
TEeM HEW30€KHO MPHBOIUT K YBEIHMUCHUIO MOIIHOCTU MEPEAATINKA U VBE-
JWYCHUIO Macca— rabapUTHBIX XapaKTCPUCTHK almnaparypel, 4TO, B CBOIO
0Yepeab, BHI3BIBACT OMPCICIEHHBIC CIOKHOCTH Pa3MEIICHHU HA 00BEKTaX,
0COOCHHO Ha MaJIOPa3MEPHBIX 00BEKTaX.

[MonyaktusHeie PTC gBmstrorcst AByXmo3uiMoHHbIME cucteMavu. [Ipu-
¢MHHK W TICPEIATYUK B TAKHX CHCTEMaX PACIONOKCHB! B PA3MHYHBIX MEC-
Tax MPOCTPAHCTBA MM HA Pa3IH4YHbIX 00bekTax. [IpuMepoM momyakTHs-
Hoi PTC saBagerca cucreMa HaBEICHHS
TAKTUYCCKUX pakeT B komruiekcax [1BO
(puc.1.2). Ilepematuuk  cucremnr I1,
PaCIONOKCHHBIH HAa KOMAHTHOM IIVHKTE
KII, npouszBoaut obnyuenue uenu L Soe;, a
MPUEMHHUK, W3BICKAIOINNA HHOOPMALUIO O
KM HETH U3 OTPAXEHHBIX CHTHAIOB  Sorp,

Pyr.1 2 Nouryacnmmas FTC. pasmemnéH Ha pakere P. Ammaparypa
pakeTl TMPHHHUMACT TaKXKE OMNOPHBIH cHrHam S, OT TMepeaaTyuKa
KoMaHIHOro myHKkTa. OmnpenencHHe «KOMAHTHBIA MYHKT» OOO3HAYACT
0000IIEHHOE TTOHATHE MECTA B31ETA WM MYCKA WK CTapTa JETATCIBHOrO
ammapara, VOpaBISICMOTO PAaTUOTCXHUYCCKON — cuctemod. KomaHmHBINM
MYHKT MOJKET HAXOAMTBHCS HA 36MJIC WM HAa KaKOM—ITHOO HOCHTENE, Ha-

Puc.l.l Axreenas PTC.
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NPUMCP, HAIBOTHOM CVAHE, caMmoiére—pakcroHocue. llepemaTumk Takoi
CHCTEMBI YaCTO HA3KIBAIOT cTaHimel noacsera e CIIL

OCHOBHBIM MPCUMYIIICCTBOM MOTYAKTUBHBIX CUCTEM SIBJSICTCS TO, UTO
MEPEAATIHUK MOKET UMETh ropaszao OOJbIIYIO MOIIIHOCTh, YeM B CHCTEMAaX
AKTUBHOTO THMA. JTO MO3BOSICT YBEIMYUTh TANBHOCTh ACHCTBHSI CHUCTC-
mbl. KpoMme Toro, npuéMHUK, pa3sMEIIEHHBIN HA PAKETE, MOKET OBITh BbI-
MOJTHCH ¢ MAJIBIMU Macca—rabapuTHeIME Xapakrepuctukamu. HegocraTtkom
CHUCTCMBI SIBJISICTCS €€ OrpaHHYCHHAs! MOOUIBHOCTh, HCABTOHOMHOCTD.

AKTHBHBIC U MOJYAKTHUBHBIC CHCTEMBI MHOTAA HA3BIBAIOT 3AMPOCHBIMHU
CHUCTEMAMH C ITACCHUBHBIM OTBETOM.

B axtuBubix PTC ¢ akTHBHBIM OTBe-

ToM curHaiel nepegatanka PTC (zampo- yﬁl
CUHKA) Sy, PETPAHCIUPYIOTCS CIICIHAID- &V

HBIM  TPUEMOICPEIATIUKOM  (OTBETUH- Sanp

KOM), YCTAHOBJICHHBIM Ha OOBEKTC B3au- }\‘

mozeticteuss OB (puc.1.3). Oteerunk PTC

MPUHUMACT CHTHAJBL 3ampoca, KOTOPBIE
BBI3BIBAIOT H3IYYCHHC OTBETHBIX CHTHA-
JIOB, TCHEPUPYEMBIX MEPEAATUNKOM OTBETUHKA Sy, OTBETHBIC CHIHAIBI
MOT'YT UMETh MOIHOCTh 3HAYUTEIBHO OONBIIVIO, HEM OTPAKEHHBIC CHIHA-
Jbl B AKTUBHBIX CHCTEMaX, MOSTOMY HPUMCHCHHE aKTHBHOTO OTBETA IO-
3BOJIICT CYIUCCTBCHHO MOBBICUTh NATBHOCTh ACHCTBHS cucTeMbl. Kpome
TOT'0, OTBETHHIH CHI'HAT YaCTO HCIONb3YETCs AN MEpeAayd JOMOTHUTEIb-
Hotl uH(opmamyu ¢ o0bekTa B3auMoaciHcTBrs. CHCTEMBI TAKOTO THIIA WC-
MOJB3YIOTCH B PATUOVIPABICHUH, TCICMETPUH, MPH CTHIKOBKE KOCMHYC-
CKHUX almnaparoB, B CHCTEMaX OMO3HABAHMS THIIA «CBOH — YyKOH» U T.1.
IMaccusubie PTC wncnons3yroT cOOCTBEHHOS
PaaAUOU3NYUCHUE CaMHUX OOBEKTOB B3aUMOICHCT-
BHS Sy,; WM OTPAXKEHHBIE CHTHAIBI €CTECTBCH-
HBIX oOmyuareneit So, (puc.1.4). OcHoBHOE
JOCTOUHCTBO TACCHBHBIX CHCTEM — IPOCTOTA
TEXHUYCCKOU peaU3aliy, TaK KakK HCIOIb3YeT-
€4 TONMBKO MpHUEMHAS aImaparypa, a 3To odecre-
YHBACT OTHOCHTEIBHO MAJIbIE MAcCa—Ta0apUTHBIC
XapaKkTepUCTUKN cucTeMbl. K HemoctaTkam cuc-
TEMbl OTHOCAT HEBO3MOXKHOCTb WU3MCPEHHS JATBHOCTH A0 OOBCKTA B3au-
MOJCHCTBHS M3—32 OTCYTCTBHS ONOPHBIX CUTHATIOB. Kpome Toro, Bo MHO-
IUX CIyYasxX BXOAHBIC CHTHAMBI SBILIIOTCS CIVYAHHBIMH M UX HapaMeTphl

Pur.1.3 Axreenad PTC ¢ AKTHEHEIM OTESTOM.

Puc.1.4 IMaccxenat PTC.
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HectabuabHbl. Hanbompinee NprMEHEHHE TAaKUE CUCTEMBI HaXOIAT B pa-
JUOMASIHBIX CHCTEMAaX HABHTALlUM, B KOTOPBIX SHCPIETHKA W CTaOWIIb-
HOCTb CHT'HAJIOB 00€CIIEUNBAETCS MEPEATINKAMI PAAUOMAIKOB. JTO Tpac-
COBBIC W TIPUBOAHBIE PATUOMAAKH, MASKH PAIHOTEXHHIECKUX CHUCTEM IIO-
caaku u ap. dApyrum npumepom naccusHoii PTC aBnsercsa annmaparypa pis
nomyasipHOU urpsl «Ox0Ta Ha JHCY.

WNHorna B xauecTBe KIacCHPUKAUOHHOTO MPU3HAKA UCIONB3VIOT BHJ
MOJYTALIUN HECYINUX KOJIeOaHWH. JTO OTpaskacTcs B HA3BAHWAX ammapa-
TYpBI, HaOpUMEpP, YaCTOTHEIH BBICOTOMEp, (a3oBBIM JANBHOMED, aMILIH-
TyaHO—(]a30BEIN NETICHTaTOP U T.A.

Bonpochl 4na caMmoOKOHTpons

1. Ha rakue Bunsl pazaensor PTC B 3aBHCHMOCTH OT MX Ha3HAYCHHUSA?

2. HazoBuTE OCHOBHBIC PA3IHYMHUTEIbHBIC IPU3HAKY AKTHBHBIX, AKTHBHBIX C AKTHB-
HBIM OTBETOM, NOJTYAaKTUBHBIX M maccuBHBIX PTC.

3. ITo KakuM OCHOBHBIM KPHUTEPHSIM KIaCCHOHIUPYIOT O0nbmuHCTBO PTC?

1.4 O606wénHass cmpykmypHasi cxema PTC

O6wue cBepeHus

OcHoBHbIMH ycTpoticTBaMu OosbinnacTBa PTC sMBISIOTCS mepeaaTank
U NpUEMHHUK. 3aJa4ua BBIACICHHS MOJC3HOH HHPOPMALIUH, KOTOPYIO XOC-
TaBJICT PAJUOCUTHAJ, YCIOKHACTCS HANMYIMEM Ha BXOAC MPUEMHHKA pa-
JUOCHCTEMBI €CTCCTBECHHBIX WM HCKYCCTBEHHO co3JaBaeMbix momex. [lo
CBOEMY TPOHCXOKICHHIO TTIOMEXH MOTYT ObITh B BHAC aTMOc(epHOro wimm
KOCMHYCCKOrO IIyMa, COOCTBCHHBIX (BHYTPCHHHX) INYMOB NPHEMHHKA,
MOMEXOBBIX BO3JACHCTBUH OT APYrux paOOTaroIUX CHCTEM, B BHAC OTpa-
JKEHHH OT MECTHBIX HPEIMETOB M T.J. TaKkue MOMEXH HAKIAABIBAIOTCS HA
MOJIC3HBIM CHTHAJ M MO3TOMY HX HA3bIBAIOT aaauTuBHbiMu (0T addition —
nobGasiicHue, cnoxenne). pyrod Bua moMex oOYCIOBICH TEM, UTO mapa-
METPBI MOJIC3HOT'O CUTHANA MOTYT (PIYKTYHPOBATh U3—3a HEOTHOPOAHOCTU
Cpeabpl, B KOTOPOH PACIpPOCTPAHSIOTCS PAJUOCHTHANBI, U3—-32 CIYYaAHHBIX
M3MCHEHHUH MapaMeTPOB MPEeoOPasyIOIIUX YCTPOUCTB AlMapaTyPHOR YaCTH
CUCTeMBbI M T.J. Takue MOMEXH HA3BIBAIOT MYJIbTHILTHKATHBHBIMU (OT
multiplication — ymaOkeHIE). [ToMEXH MACKUPYIOT MONC3HBIN CUTHAJ, BbI-
3BIBAIOT €0 HUCKAKCHHS, MOTYT HPUBECTH K C€ro MPOIMYCKY MpH NpuéMe
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WU K 00pPa30BAHMIO JIOXKHOTO CHTHAIA. ITH OOCTOATEIBCTBA HEOOXOIUMO
VIUTBIBATH IpH pazpadotke u skcryatamun PTC.

BsanmozelicTBre OCHOBHBIX YCTPOUCTB PAHOTEXHUIECKOH CHCTEMBL,
Cpeasl pacpoCTPaHEHN IEKTPOMArHUTHOM SHEPTHH U HCTOYHHUKOB I10-
MEXOBBIX BO3JCHCTBUH MOXKHO MPEACTABUTH B BUAC OOOOIEHHON CTPYK-
TYPHOU CXEMBI, MPUBEACHHON Ha puc.l.5.

| AHPTC . | CPC |
| | | Ao g |
MM 5] M Ky | emc | B G OB | |
S ol ol B . |
| — I | A |
|| € : Kogek | MOZEM | | MBM |3, g 'jL mnn |

| | | r | e
| \%/ : T 1 I - - /Lf Snn |

|
Mk onn led Ak k- am g e c g |
| | Anp an |
|

- = .|

Fre 1.5 OBobmEHead cThyETYpHA chema PTC.

[Nepenarommii kanan amnapatypHoit yactu cuctemsl AU PTC Brimoua-
eT B ce0s mpeodpasosarens uapopmarmu [TH, mocTynaminei ot nCTOYHH-
ka unpopmarmu MU, komupyromee ycerpotictso KY (koaep), dhopmuposa-
Tenp Moayaupyiomux curaanos ®MC (MoayasITOp), reHepaTop BBICOKOMH
gactrotel [ BY m nepenarommyio anteHHY A,, KOTOpas H3Iy4acT PagHOCHT-
HaIBL Sy [IpréMHBIN KaHAT COCTOUT M3 NPUEMHON AHTCHHBI A, IPUHH-
MAFOIICH OTBETHBIC (MJIH OTPAKEHHBIC) CUTHAITBL Sy, CYIICPrETCPOIUHHOTO
mpuémunka I[Ip, B KOTOPOM OPOMCXOTUT MPEOOpPa30OBAHHE YACTOTHI U OC-
HOBHOC VCHIICHHC TIPHHATHIX CHTHAIOB, aemoayaropa JAM, ackonepa K
u obpatHoro mpeodOpasoBarens uupopmarmu OIN. Tunm u mocrpocHUE
OI1M 3aBucHT OT BUAA BXOAHOTO CHTHAJA, a TAKKE OT BUIA MOTPSOUTES
unnpopmaruu [ItH. Eciun norpeburenem nHGOPMALUN SIBISCTCS OICPATOP
(wieH »Kumaxa, gucrnerdep u T.1.), To B kadectse OIN npumMeHsSOT aky-
CTHYCCKUEC WK ONTHYCCKUE MPeoOpa30BaATSIN ¢ PA3TUIHBIMU BHIAMH HH-
qukauud. [Ipu ucmoap30BaHUHN MOMYICHHON HH(DOPMALIMA BBIYUCIATEIb-
HelM komIriekcoMm Ol npeacrasnser coboil npeodbpasoBaTens BEIXOIHBIX
CUTHAJIOB MPUEMHMKA B BUJ, YIOOHBIN it UCOIb30Banus B JBM. Bpe-
MCHHYI0 KOOPAUHAILUIO PAaOOThl OTJCIBHBIX YCTPOUCTB CHCTEMBI OCYINECT-
Bisier cunxponusarop C. Yacro B cucremax, B KOTOPBIX IMEPEAATIMK H
MPUEMHUK HAXOAATCS B OHOM MECTE, KOACP U ACKOALP, & TAKKE MOIY/Is-
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TOP ¥ ACMOAYTATOP OOBCOHHSIOT B YCTPOUCTBA, HA3BIBACMEIC KOJCKOM H
MOJIEMOM.

O6rbekramu B3aumozachcTeus OB MoryT OBITH AKTUBHBIE OTBETYHKH,
PaaAUOMAsKH, PETPAHCIATOPHI, APYrUc aDOHECHTHI, OOBCKTHI, OTPAKAKOLIHC
PaANOCUTHATBI U T.IL

[TomexoBrie BO3ACHCTBHS, KOTOPBIM CUTHAIBI, HECYIIHE HHPOPMALIHIO,
MOJBEPTalOTC B AMNAPATYPHOW YACTH CHUCTEMBI, VUTCHBI OOOOIIEHHBIM
cTpykTypHBIM 31emMeHToM UBII — ncrounnkom BHyTpenHmX nomex. Mcka-
skeHUsS nHPOPMAIUH, OOYCIIOBJICHHBIC CPEAOH PACIPOCTPAHCHUS CUTHAIOB
CPC, nokazansl B cxeMme amemeHTaMu MAIT — HCTOYHHK aKTHBHBIX OMEX
San 1 I — ucTouHmK maccuBHBIX TTOMEX Sy, Kpome Toro, Ha Bx0ox mpu-
¢MHOrO KaHala MOTYT TaKXKE MPOHUKATE CUTHAIBI COOCTBEHHOT'O MEPEaaT-
qUKA Syar.

B cucremax paanocBsI3u MEPEAATYUK OJHOTO A0OHCHTA M MPUEMHHK
Jpyroro obpa3yroT kaHad cesa3u. [Ipu ABYXCTOpOHHEH CBA3W MEpPEIATIHK
BTOPOro abOHEHTA M MPHUEMHHUK NIEPBOr0 00Pa3yIOT BTOPOU KaHaM cBs3H. B
3TOM CIy4ae OAWH M3 KaHAJIOB CBA3H VCIOBHO HA3BIBAIOT MPSIMBIM KaHa-
JIOM, & BTOPOH — OOPATHBIM.

Hexotoprie cucTeMBl MOT'YT COACPKATh APYTHE MPUHLUIHATIBHO HEOO-
XOAMMBIC YCTPOUCTBA, IOMHUMO IPUBEASHHBIX B CXEME, H HA00OPOT, YacTh
PacCMOTPEHHBIX 3JEMEHTOB MOXKET OTCYTCTBOBaTh. Hampumep, B cucte-
MaxX € HMIYIbCHBIM HM3IYYCHHEM M B CHCTEMAaX, UCHONB3VIOIIUX CHM-
IJICKCHBIH PEKUM PAAUOCBA3H, BAKHBIM 3JIEMEHTOM SIBISICTCS AHTCHHBIA
MIEPEKITI0YaTENh, C IMOMOIIBI0 KOTOPOTO OCYIIECTBIISIETCA BPEMEHHAsA pas-
BA3Ka Mexay paboTol mepenaromero u npuéMHoro kanaios. Kpome toro,
MIEPEKITIOYATENh MO3BOMAET UCIIONB30BAaTh OJHY AHTEHHY U B PEXHUME M3-
JYYCHHUS U B PEKUME MPUEMA PaIUOCHTHAIOB. JTO 3HAYUTEIBHO COKpaIia-
€T Macca-ra0apUTHBIC XapaKTCPUCTHKH aNmapaTypbl W YIPOIIAECT pa3Me-
meHue e Ha obbpekTax. JIpyruM npuMepoM MOTYT CIIYKHTh PaIHOHABHIA-
LUOHHBIC MEJICHTATOPbI, KOTOPBIC PA0OTAIOT MO CHTHAIAM PaJIUOMAsSKOB U
YV HAX OTCYTCTBYET IIEPEAAONINI KaHaJ, a BO MHOTHX CHCTEMax PaaHoIIo-
KallMH OTCYTCTBYIOT KOAUPYIOIINE M ACKOAUPYIOIIHE YCTPOUCTBA.

Hanee paccMoTpuM moapoOHEE OCHOBHBIC XaPaKTEPUCTHKH M THIIOBBIC
MOCTPOCHUS PATUOTNIEPEIAIOIINX U PATHONPHEMHBIX VCTPOUCTB.
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Paguonepenaiowme ycTpoucTBa

NzBectHO, uTO aHTeHHA 3(PPEKTHBHO U3TYUAECT TOIBKO B TOM CIyUac,
KOrJa JJIMHA BOIHBI MOJABOAWMEIX K HEH KoJIcOaHHH coM3MepuMa C reo-
METPUYCCKHUMH pa3MepamMu aHTeHHbI. [103TOMY OXHON M3 OCHOBHBIX 32134
MEPEIATINKA SIBIIICTCA CO3JAHUE KOJNCOAHHWN BBICOKOH YacTOTHI C MOMO-
pr0 3ajarornero aprorcHeparopa. CHopMUPOBAHHBIC B NICPSAATUHKE pa-
JUOCHUTHANBI Yepe3 (PUACPHBIN TPAKT HOCTYNAIOT B AHTCHHY M H3Ty4YaOTCs
B MPOCTPAHCTBO B BUJC BICKTPOMATHUTHEIX BOJH.

OCHOBHBIMH MAPAMETPAMH, XAPAKTCPUSYIOIIUMH MEPEIATUHK, SBIITIOT-
¢l HECYIIAst 4acToTa (JIMHA BOJIHBI) UM AUANA30H HECYINMUX YaCTOT (IIHH
BOJIH), YPOBEHb BBIXOJAHOH MOIIHOCTH, KO3((HUIHMCHT MOIC3HOTO ACHCT-
BHsI, CTaOWIBHOCTh YACTOTHl HECYIIHX KOJICOAHHIH.

Bo mHOrmx nepeaaTaukax BO3MOXKHA TICPECTPOUKA B TIPCACTAX 3aMaH-
HOTO auanasoHa 4actoT (aiuH BojiH). [lepectpoiika MoxeT ObITh IIIABHOU
nnu auckperHod. [Ipu mnaBHO# mepecTpolike mepeaaTiuk MOXKET paboTaTh
Ha 10001 JacToTe (BOMHE) 3adaHHOro nuamnasona. [lpu quckperHoit nepe-
CTpOUKE MepeaaTurk paboTaeT TONBKO HA ONPEACTEHHBIX (PUKCHPOBAHHBIX
yacrorax (BonHax). B 3ToM crnyvyae B TEXHHYECKUX XapaKTCPUCTHKAX yKa-
3pIBAOT Imar 4actotHoi cerku. Hampuvep, YKB nepegatank camonérHoi
PaANOCBA3HON anmapatypsl paboTacT B BBIACICHHOM JUANA30HE HECYINUX
4gacToT oT 118 MI'y g0 136 MI'n. Ilpu mare yactorHoi cetku Af = 25 kl it
PaaMOCBsI3b MOXKET OBITH OCYLISCTBJICHA Ha 11000 n3 720 (urcupoBan-
HBIX YaCTOTaX.

B nHekoTopeIx cayvasx guanazoH padouMx BOJH (4acToT) pasOHBAaIOT
Ha HECKONBKO MOAIUANA30HOB, KAXKIBIH U3 KOTOPHIX XapaKTepHU3yeTCs KO-
s dunueHTOM NEpPeKpHITHS Ky, paBHBIM OTHOIICHUIO MAaKCHMAJIBHO BO3-
MOYKHOH 4acTOTHI (AJTMHHBI BOJHBI) K MUHUMAIBHO BO3MOXKHOU.

Kf :fH.MaKC' /fHMI/IH = )\fn.MaKc. /)\‘HMI/IH (110)
OO0ByHO KO3 PULMICHT EPEKPHITHS HE MPEBIIIACT 3 — 4.

BeIxoaHas MOIMIHOCTB 3TO MOIMHOCTB BBICOKOUACTOTHBIX KOICOAHUI
MEPENATINKA, HAMPABIACMBIX B aHTCHHY. OHa MOKeT OBITh OT AOICH BaTTa
JIO ACCATKOB MEraBaTT. Y MEPEAATIHKOB, PAOOTAINUX B UMITYJIbCHOM PE-
JKUME, PAa3TUYal0T MOIIHOCTh B UMITYJIBCE H CPEAHIO MOIMHOCTD 32 MECPH-
0Jl TIOBTOPCHHUS UMIYIbCoB. MIMITyIbCHAS MOIMHOCTH, KaK MPABUIO, HpeE-
BBIIIACT CPEIHIOI) MOIIHOCTh B COTHH M THICAYHN Pas.
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Koadduiment mose3Horo ASHCTBUS HNEPSAATIUKA 1) PABCH OTHOLICHUID
MOIHOCTH, OTAAHHOW B AQHTCHHY P, K MOIIHOCTH, MOTPEOIsIeMOi mepe-
JATIUKOM OT UCTOUHHUKOB MTUTAHUS Py,

N=Py/ P (1.11)

CTalHIBHOCT YACTOTHI HECYIMUX KOJICOAHUH OMPEACIISICT AOMYCTUMBIC
OTKJIOHCHHMS YACTOThI MEPEAATIMKA 33 ONPEACIEHHOE BpeMsl €ro padoTH B
KOHKPETHBIX YCIIOBHSIX MPHU HEOIATOMPUSTHOM BO3ACHCTBUH OKPYKAIOIICH
cpeanl (M3MCHCHHUE TEMIICPATYPhI, BIAXKHOCTH, aTMOCHEPHOT0 JaBICHUS U
T.I1.), I3MCHCHHUSI YCIIOBUH DKCIUTYATALMY, TIPU MEXAHUICCKUX BO3ACHCTBU-
sax (BUOpaIluK YAApPHBIC HATPY3KH U T.I1.), U3MCHCHUS PCKUMOB HCTOYHH-
koB nuTauua. Kpome toro, B cnyuasx, koraa I BU nepeaaTanka Henmocpea-
CTBCHHO CBS3aH C MEPEAAOLICH aHTCHHOH, BIMSHUE HA YaCTOTY €ro Koje-
OaHHIl OKAa3bIBAIOT YCIIOBHUS COTJIACOBAHUS BBIXOA MEPCIATINKA C AHTCH-
HO—(puaepHbM TpakToM. OCOOCHHO CHIIBHO 3TO BJIMSIHUC MTPOSIBISCTCS [IPH
CKaHHUPOBAHWN AHTCHHBI, MMPU KOTOPOM H3MCHSCTCS PCAKTHBHAS HArpy3ka
Ha 'BY u, xak CleAacTBHE, H3MCHECHUE YaCTOTHl TCHEPUPYEMbIX KoyeOa-
Huii. CyIECTBCHHOS BIMSHNC OKA3bIBACT OOTEKATE/Ib AHTCHHBI, OT KOTOPO-
r0 OTPAXkKACTCS YaCTh M3MYyYACMON SHEPrHH, HPUUIEM STO BIHUSHUC MPOSIB-
JSICTCSL TTO-PA3HOMY MPH PA3THYHBIX TOJOKCHHUIX CKAHUPYIOIICH AHTCHHBI.

KomuuecTBeHHO OLICHKY CTAOMIBHOCTH YaCTOThI ONMPEACTOT Koddhdu-
IUCHTOM OTHOCHTEIBHOM HECTAOHIBHOCTH O PABHBIM OTHOIICHHIO MAK-
CHUMAJIPHO MOMYCTHUMOIO OTKJIOHCHHS HECYIICH 4acToThl Af; K €€ HOMH-
HATBHOMY 3HAYCHUIO ;.

Or= Ay / fo. (1.12)
Uem BbIIe cTAOUTBHOCTD YACTOTH IEPEAATIHKA, TEM MEHbIIEC KO3(duum-
CHT OTHOCHTCIIBHON HECTAOUTBHOCTH.

IepenaTanku, B 3aBUCUMOCTH OT HA3HAYCHUS, MOT'YT OBITh BBITIO;THCHBI

N0 OAHOKACKAJHOW MJIM MHOTOKACKAIHOH CXEME.

OnHOKacKaIHOE A

n

HOCTpOCHI/Ie HepeﬂaTqI/IKOB C s pMc —d TEY _.é
(puc.1.6) mpumeHAIOT, Ha-

mpuMep, B OOPTOBBIX Me-  Puelf CTRYERTYREA CXeMa ONHORACKATHOID TePelaTiHEa.
teoHaBuramuoHHbix  PJIC, B  KOTOpBIX B KayecTBE TICHEPATOPOB,
(hopMHPYIOIINX HecyIue Konebanus, nenonp3yioT Momusie CBY renepa-
TOpPBI, pabOTAIOIIKE B UMITYICHOM PEKHME H3ITYICHU.

Cunxponnzatop C, onpeacnsromui nepuoa CACIOBAHUS U3TyIaCMbIX
HMIYIbCOB, 3aMyCKacT (OPMHPOBATENE MOAYIUPVIOIUX curHanos OMC,
KOTOPBIH (OPMHUPYET BHACOUMIYIBCH HEOOXOANMOW aMIUIUTYIOBl U AIH-

24



TEIBHOCTH. JTH HMITYJIbChl BO30Y)KAAOT T'CHEPATOP BBICOKOH YacTOTHI
I'BY, BrIpabaThIBarOLIMi PaAHOUMIYIIBCH TAKOH ke AmuTenabHocTH. [lepe-
Jarolmas aHTeHHa A, mpeobOpasyer BhICOKO4YacTOTHBhIC curHamsl [|'BY B
3JCKTPOMATrHUTHYIO BOITHY, PACIPOCTPAHSIIOIIYIOCH B MPOCTPAHCTBE.

JoCTOMHCTBOM OJHOKACKaTHOH cxeMbl sBIsercs € mpocrora. K He-
JOCTaTKaM CICAYCT OTHECTH CPABHHUTEIBHO HH3KYIO CTAOMIBHOCTh YacTo-
TBI TCHEPUPYEMBIX KOJICOAHHH.

CTpykTypHas cxeMa MHOTOKACKAJHOIO IEPEAaTYHKa IPUBEICHA HAa
puc.1.7.

An Manomorrasri

| ar H EK H ¥y H M H My H M }—é 3aJAFOLIMH TeHEpa-

top 31" ¢ kBapLEBO

MG cTadunnzanuen

dbopmupyer koneda-
HHUsI HECYIIEH 4acTo-
ThI. Manas MOIIHOCTE TO3BOJSET 00eCICUHTE OOIEr1EHHEIN TCILTOBOH pe-
JKUM aBTOTCHEPATOPA, UTO MOBBIIIACT CTAOHIBHOCTD ero 4acToTsl. C 3ol
JKe LICIBIO B CXEMY MEPEAaTIrKa 4acTo BKmouarT OydepHerii kackan BK,
3aLUIIAIOIUA TEHEPATOP OT BIHSHUS MOCICIYIOMHX Kackaaos. Kpome
TOTr0, Maliasi MOITHOCTh aBTOrCHEPATOPa MO3BOSAET UCIIONB30BATh MIPH €T
paspadboTke 00J1ee BRICOKOYACTOTHBIC MOTYIIPOBOJHHKOBBIC TPUOOPHI, 00-
JaJAI0INE MATOH WHEPLHOHHOCTBIO.

UactoTa KBapLEBEIX ABTOrCHEPATOpOB OOBMHO He mpesbimact 100
MTI' [58]. [TosToMy mpH YacToTe MEpeAaTINKa OONbIIEC JAHHOTO 3HAYCHUS
B CXEMY BKJIIOUAIOT YMHOKHUTEIH 4acTOTHl Y Y, MOBHIIAIOLINE YACTOTY
CUTHAJIA B HEOOXOJUMOS YHCIO Pas.

B MHOrouactoTHEIX MEpeAaTyrKax (HApUMEpP B OOPTOBBIX CTAHLIMAX
PaaNOCBA3H) B KAUCCTBE 3aJAIOLIETO T'CHEPATOpa UCHIONB3VIOT CHHTE3aTO-
PBl YACTOT, MO3BOJISIIOIINE MTHOBEHHO (OPMHPOBATh HECYINUE KOTCOaHHS
Ha MHOTHX YacTOTax 3aJaHHoro auamnazoHa. QOgHako TpeOGoBaHHE BBICOKOU
CTaOUJIBHOCTH YaCTOTHl H BO3MOXXHOCTH ¢¢ OBICTPOH NEPECTPOHKH 4acTo
ABIIOTCS HeCOBMeCTUMBIME. [lo3TOMY B CHHTE3aTOpaXx 4acTOTHI OCYIIECT-
BISIIOT AWUCKPETHOE MEPCKPBITHE YACTOTHOI'O AUANA30HA, MHPH KOTOPOM
MPOHU3BOJAMUTCS TCHEPUPOBAHIC CUTHATIOB HA TIOO0H M3 MHOXKECTBA (UKCH-
POBaHHBIX YAacTOT, CICAYIOLIMX APYT 32 APYIOM C ONPEACIEHHBIM HHTEp-
BaJIOM, IMAroM YaCTOTHOM CCTKH.

B moaymsatope M OCYIIECTBISCTCS MOAYMSLMS HECYIIMX KOJICOAHUH,
T.€. OCYLICCTBIACTCS HM3MCHEHHE Kakoro-mubo mapamerpa curHana (am-

Pue.1 7 CTRYETYDHAT C3eMa MHOTORACKATHOTD MEDeTaTUHE.
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IUTUTYABI, YaCTOTh, (hasbl, ATUTCIABHOCTH) MO 3aKOHY, OMPEACIICMOMY
tdopmupoBaTeneM Moayaupyomux curaanos GMC.

Hist cozmanust TpeOyeMoii BRIXOAHON MOIMHOCTH MEPEAATINKA UCIO/b-
3VIOT JHHCHKY VCHIHTEIICH MOIMHOCTH B BHIAC MPCABAPUTCIBHBIX [IYM 1
okoHeuHoro OVM ycumuteneii. Jlanee BBICOKOYACTOTHBIM CHI'HAT MOCTY-
MacT HA MEPCIAIOIIYIO0 AHTCHHY A, M M3Iy4acTCs B MPOCTPAHCTBO B BHAC
3JIEKTPOMArHUTHOU BOJIHBI.

PamuonepenaTanku KIACCHMUIUPYIOT MO0 MHOTHM PA3TAYHBIM TPU-
3HakaMm. Paccmorpum Haubosee OOIHe U3 HUX.

HaznaucHue paanonepeaTanuKkoB ONMPEACTISICTCS BUAOM MICPEAaBaACMOM
vH(OPMAIIUH U THUIOM PAAUOTCXHUYCCKOH CHCTEMBI, B KOTOPOW OH HC-
nosieayeres. [1o aTumM mpu3HaKaM pasnuyaroT CICAVIONUINE BUABI IEPSIAT-
YUKOB. CBSI3HBIC, PAJUOIOKALMOHHBIC, PAJHOHABUTALIMOHHBIC, TCICBU3H-
OHHBIC, TCICMETPUUCCKHUE, PAAUOBCINATCIBHBIC U JP.

ITo ycaoBusSIM 3KCILTYaTALMH TCPSAATIUKH PA3ACISIOT HA CAMOIETHBIC,
CIIyTHUKOBBIC, HA3CMHBIC, ICPCHOCHBIC, MOOHIBHBIC.

Ilo ananazony pabo4uux 4acToT (JIMH BOJIH) PAIHONCPESIATINKHA Kiac-
CU(ULMPYIOT B COOTBETCTBHH C MPHUHITHIM JCACHUEM PaJHOYACTOTHOTO
muamnasona (tabm. 1.1), HampuMmep, NMEPEATUMKH METPOBBIX BOJH, CAHTH-
METPOBBIX BOJIH U T.1.

[To cpeaneli MOIMHOCTH H3IYYACMBIX PATUOCHTHAIOB PAa3NHYaIOT IIc-
peaaruuku majoi (mo 10 Br), cpeancit (or 10 BT go 500 Br), Goabiuoit
(ot 500 Br x0 10 xBt) u cBepxOoasiuoii (cBeime 10 kBr) mormHOCTEH.
MoIHOCTE TIEPEAAOINEIO KAHAMA SIBISCTCS OJHHUM H3 OCHOBHBIX MMapaMeT-
POB, OPEACSIOINX AATBHOCT ACHCTBHS PAAUOCUCTEMBI.

Ilo Buay M3nydeHUs MEPECAATUMKH PA3ACIAIOT HA PAOOTAIOIIHE B HM-
MyJBCHOM HJTH HETIPEPHIBHOM PEKHUMAX.

Kax roBopumock BBHIIIC, BaKHBIM MPSHMYINCCTBOM HMITYJIBCHOTO PE-
JKAMA, SIBJISICTCSI BOBMOXKHOCTh OCYIICCTBICHHUS BPEMCHHON PA3BsI3KH MEK-
Iy U3IYICHUEM U MPUEMOM PAAHOCUTHAJIOB, YTO MO3BOSIET UCIOIh30BATH
OMHY W TY K€ aHTCHHY B IMEPEAAIOIIEM W nNpuéMHOM KaHamax. Mmiyisc-
HBIF PeKUM PadOThl UCHOJIB3YIOT, HAIPUMEP, OOPTOBBIC METCOHABUTALIN-
onnbic PJIC.

Creuuduka paboTel HEKOTOPHIX PaJHOHABUTALIMOHHBIX U PagHONIOKA-
LIMOHHBIX CHCTEM OJHO3HAYHO OMPEICIISICT UCIONb30BAHUES TONBKO HEMPE-
PBIBHOTO PSKMMA M3IYUCHHUS U mpuéMa paauocuruanos. Hampumep, B Bbi-
COTOMEpaxX MAJIBIX BBICOT TAKOHM PEKUM MO3BOJISCT MOMYIATh HHOPMALIUIO
0 BBICOTC MONETA MPAKTUYCCKU OT HYJICBBIX 3HauUCHHE. QJHAKO, UCITOJIB30-
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BAHUC HEMPEPHIBHOTO PEKUMA NMPUBOAUT K HEOOXOAMMOCTH HMMETh OT-
JCTBHBIC aHTCHHBI U U3IYYCHHS M MpuéMa PaguoCHTHAIOB U TpeOyeT
o0ecreueHUs HAAEKHON, MPOCTPAHCTBCHHOU Pa3BI3KH MEKIY AHTCHHAMH,
peann30BaTh KOTOPYIO HA MAlIOpPa3MEPHBIX JETATCIBHBIX aMIapaTax A0CTa-
TOYHO CIOXKHO.

PaguonpuémHble ycTpouctsa

[Tpuémuasg aHTeHHA M3BICKACT U3 OKPYXKAIOIIETO MPOCTPAHCTBA OYCHD
HEOONBINYIO YaCTh SHEPTUU MPHUXOAAIINX PAIHOBOIH, MPEoOpa3yer dIeK-
TPOMArHUTHYIO HCPTHIO BOJTHBI B BBICOKOYACTOTHBIN 3NEKTPHUCCKHI CHT-
HaT ¥ HAIMPABJSICT €r0 B PaIUONPUEMHUK. B mpHEMHHKE OCYINECTBIAETCS
BBIICIICHUE WHPOPMAITHOHHON COCTABISIOLICH MPHUHATOTO CUTHATA U Ipe-
oOpasoBaHue €€ K TAKOMY BUIY, KOTOPBIH HEOOXOAMM st pabOThl OKO-
HEYHOT'O YCTPOUCTBA.

K ocHOBHBIM XapakTepHCcTHKaM PaguoNpUEMHOIO YCTPOHCTBA OTHOCHT
YYBCTBHTEIBHOCTh, N30HPATETIBHOCTh, JHANA30H pabouux 4acTtoT (JIHH
BOITH), AMHAMHYECKAN AWANA30H BXOAHBIX CUTHATIOB, CTaOHMIBHOCTD U yC-
TOWYHUBOCTh PAOOTHI.

[Ton 4YBCTBHUTEIBHOCTHIO MOHHMAIOT CHOCOOHOCTh PaIHONPHEMHHKA
MpUHUMATh c1adbpie curHaibl. KomuuecTBeHHO YyBCTBUTEIBHOCTD ONPEAC-
JSIFOT MUHUMATIBHO HEOOXOTUMOH MOINMHOCTBIO CHTHANA HA BXOAC MPHEM-
HUK3, NPH KOTOPOH 00CCHEeYHBACTCS HOPMATIbHOC (PYHKIIMOHMPOBAHHE
OKOHEYHOT'O YCTPOHCTBA MPH 3aJaHHOM OTHOIICHHH MOIMHOCTH CHUTHANA K
MOIITHOCTH MIOMEX Ha BBIXOJC MPUEMHUKA.

N30upaTeapbHOCTEIO  HA3BIBAIOT
CHOCOOHOCTh  PAIHONPUEMHOTO  VCT-
POYCTBA BBIACIATh MOJC3HYIO HH(OP-
MALOHHYIO COCTABISIOLIYIO MPHHS-
TOrO CHrHana ¥ ocnabiiaTh ACHCTBHE
MOMEXOBBIX CHTCHAJIOB € TOMOIIBIO
Pa3sIuIHBIX BHUAOB I/I36I/IpaTeJ'IbHOCTI/II Puel 8 Hoproposarmese ATX ¢ pasmonoi
YaCTOTHOH, BPEMEHHOH, IPOCTPaHCT- xpyTHsHOf oxamos. Soxl > Soxd > Soxd.
BEHHOM, NOMAPU3ALHOHHOM .

UYactoTHas W30HPATENBbHOCTh PEATH3YETCA C MOMOIIBIO PE30HAHCHBIX
nened U (QUIBTPOB W OMPEACTCTCH KPYTH3HOM CKATOB AMILTHTYIHO-
4acTOTHRIX Xapaktepuctuk (AUX) stux ycrpoticts. Yem Gonbine kpyTH3Ha
CKaTOB S, YeM OIIKE XapaKTCPHUCTHKA K MPSIMOYTOJIBHOW TEM JYYILIC Hac-
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ToTHas n3duparenpHocTh (puc.l.8). MHorma 4acToTHyr0 H30UPaTEIbHOCTD
OLICHUBAIOT KOA(QQULMEHTOM MPAMOVIOIBHOCTH, KOTOPBIH MOKA3bIBACT
CTCIICHb NPUOMIDKEHHS (POPMBI XapaKTEPUCTUKUA K HACATBHOH (IpsaMo-
YTONBHOH) [56].

Ko =AMo1/ Afogor> 1, (1.13)
rae Afo1 v Afy7— TOJIOCH NPOITYCKAHUS U30UPATEIbHOW CHCTEMBI COOTBET-
ctBeHHO 0 ypoBHAM 0,1 1 0,707 Ulyc.

BpeMennyo n30upaTenbHOCTE MPUMCHSIOT MPH OPUEME HMITYIIBCHBIX
CUTHAJIOB, KOTJa MOMEHT UX MOSBICHHS HA BXOJC NMPUEMHHUKA H3BeCTCH. B
3TOM Cchny4yac MPHEMHHUK OTKPHIBACTCS TONBKO HA BpEMsS ACHCTBHA HM-
myJabcHOro curHasia. OcraabHOE BpeMs MPUEMHHUK 3aKPBIT, YTO YMEHBIIACT
BO3/CHCTBUE MOMEX.

[IpoctpancTBEeHHY IO H3OHPATENBEHOCTh OCYLIECTBILIIOT ¢ MOMOLIBIO Ha-
MpaBlcHHEIX aHTeHH. Ecian nctounuk curHana MC u BCcTOUHHK moMexu
HUIT pa3neceHBl B IPOCTPAHCTBE MO VIIOBBIM KOOPIHHATAM, KaK 3TO MOKA-
3aHO Ha puc.l.9, To MakcumanbHbIE KO3 GHH-
LUCHT YCHICHUS AHTCHHBI (7 AN CHUTHAJA
MOYKHO TOMYYHTh COBMEINAS MAKCHMYM JHa-
rpaMMbl HAMIPABJICHHOCTH aHTCHHBI ¢ HAIPAaB-
JeHUEM Ha UCTOUHUK curHata. Kosddumment
VCHUJICHUS aHTCHHEI B HATPABJICHUH HA HCTOY-
HUK ToMexH (r,; B 3TOM ¢i1ydae OyJeT ropasao
MCHDIIC M BIMSHHC MIOMCXOBOTO CHTHANA Oy~ | © oo Semmien:
ger ocmabneno. Yem yxke amarpamMma  Ha-

MPaBICHHOCTH AHTCHHEL, TEM ITYYLIE MPOCTPAHCTBCHHAS H30HPATEIEHOCTb.

[MonsapuzanuoHHyl0 H3OHPATENBHOCTh HCHONB3VIOT, €CIH HMEIOTCH
PasnHYMs B MOSPUBALMH 3JICKTPOMATHUTHBIX BOITH MOIC3HBIX M ITOMEXO-
BBIX CHTHaIOB. [IpHEMHYIO aHTCHHY B 3TOM CIydac HACTPaWBAIOT HA BHX
MOJISIPUBALIHY TIOJC3HOTO AT JAHHOH CHCTEMBI CHTHATA.

Juanazon pabo4mx 4acTOT OMPEACISIOT 00IaCThIO YaCTOT HACTPOWMKH,
B MpeAeiax KOTOPOH O0ECIEUnBAIOTCS BCE APYTHE BIICKTPUYCCKUC Xapak-
TEPUCTUKU NPUEMHUKA.

JuHamMuueckuil [uana3oH ONpeAcisIeT YPOBHH BXOJHOTO CHTHANA, IPH
KOTOPBIX 00CCICUHUBACTCS HOPMATIBHOE KauecTBO mpuéMa. MUHMMaTbHBIN
BXOJHOW CHUT'HAN OTPAaHUYMBACTCS YPOBHEM COOCTBEHHBIX INYMOB HPUEM-
HHUKA, T.€. €r0 YYBCTBUTEIBHOCTEI0. MakcHUMaIbHBIA YPOBEHE ONPEACIICT-
€5l JOIMYCTHMBIMU HETUHEHHBIMU UCKKCHUSIMU B VCHIIMTCIBHBIX H MPEOO-
Pa3oBaTENbHBIX KACKAIAX MPUEMHHKA.
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Takum oOpazoM, OTUHAMHYCCKHH OHANA30H XapaKTCPU3YET MPEACITbI
HU3MCHCHUS YPOBHS BXOJHBIX CHTHAIOB, B KOTOPBIX OOECIICUHMBACTCS JIH-
HEWHOCTh MEPEXOJHBIX XaPAKTCPUCTHK OTACIbHBIX YCTPOUCTB NPUEMHHUKA.

OnxHako MMeEeTCs MHOMKECTBO MPHYHH, H3-32 KOTOPEIX YPOBCHB BXOJ-
HBIX CUTHAJIOB MOKET OUCHb CHJIBHO M3MCHATBCS B IIPOLIECCE PAOOTHI MPH-
¢MHHKA. JTO M3MCHCHHC PACCTOSHUS MEKAY UCTOUYHHUKOM H3IYYCHUS U
MPUEMHUKOM, U3MECHCHHE YCIIOBHH PACHpPOCTPAHEHHS PAIHOBONH, HHTEP-
(depeHUNs PaIuoBONH, NMPULICAINX B TOYKY NMPHUEMA MO  PA3TUYHBIM IY-
TSM, TICPECTPOMKA NPUEMHHKA HA APYrOH UCTOYHHK CHTHANIA, U3MCHCHHC
B3aMMOHAIPABICHHOCTH TNEPEJAOMCH W NPUEMHOH aHTEHH, (QIyKTyaluu
3hdexkTuBHON OTpaxkKaromcH MOBEPXHOCTH OOBECKTA B3AUMOJACHCTBUS M
T.4. M3McHeHe HanpsDKEHHsT CHTHATA HA BXOJAC PEaTbHOrO MPUEMHHKA
moskeT gocturatk 100 n1b u Gonee. BrixoaHOE HANPSHIKCHHUE MPU 3TOM HE
JOIDKHO M3MEHATHCA Oomee, ueM Ha 6 - 9 nb.

Pacmmpenne muHaAMHYECKOrO AMANA30HA OCYIIECTBIAIOT € IMOMOIIBIO
aBTOMATHUYECKOHM peryaupoBku ycuneHus APY u mpumeHeHus nmorapud-
MHYECKUX YCHUIUTEIEH.

APY npeacragaser co0oi CHCTEMY OTPHIATCIBHON OOpaTHOH CBSI3H,
paboraromieli Mo NPUHLUITY OOPATHOrO PETYIMPOBAaHUA. TaKyrH CHCTEMY
noJKMovaroT K Berxoxy YIIY npuévuuka. AMmnmutyassiii gerekrop APY
€O3JaET TOCTOSHHOC HAIMPSDKCHHE, MPONOPLHOHATIBHOC YPOBHIO IMPHHH-
MaeMBIX KoneOaHuH. ITO HANPSDKEHUE MTOJAIOT HA PETYINPYEMBIC KaCKaIbl
JTUHCHHOH YacTH NpPHUEMHUKA B KAuCCTBE JOMOIHUTCIBHOTO CMEINCHHSL.
Yame Bcero m3meH:MoT cMericHue B Y BU u nepsrix kackagax YITY.

Takum obpazom, cucrema APY yMmeHpIIAeT yCHIICHHE psaa KackaIoB
OJHOBPEMEHHO C YBETHUYCHHUEM aMILTHTYIBI IPUHUMACMBIX Konebanui. B
PE3VIBTATE 3TOrO VBEIHUYCHHE BXOJHOTO HAMPSKCHUS MPHEMHHUKA B ThI-
€AY Pa3 MPUBOJHUT K POCTY BBIXOJHOTO HAIMPSKEHUS B 2 — 3 pasa.

CTabUIbHOCTD H YCTOHYHBOCTD PAOOTH MPHEMHHKA OLICHUBAIOT IO €TI0
CHOCOOHOCTH COXPAHATh CBOH SJCKTPHUYCCKHUE XAPAKTCPUCTHKH B AOMYC-
THMBIX TIPEACax NpU HeOIarompHATHOM BO3JACHCTBUH OKpPYKaoMeEH cpe-
JBl, aHATIOTMYHOM BO3JCHCTBHIO Ha mepeaaryuk. HecTaOMmbHOCTD YacToT
MEPENATINKA M TETCPOANHA NMPHUEMHHUKA 3aCTaBIACT PACIIHMPATH MONOCY
MPONYCKAHHUS NPUEMHHKA AN OOCCIEUCHUS YCTOHYHMBOro mpuéma. ITo
BBI3BIBACT VCUIICHHUEC JCUCTBUS MOMEX M, KaK CICACTBUE, CHUKCHUE YYBCT-
BUTCIBHOCTA M W30HUPATCIBHOCTH MPUEMHOrO yCTpoiicTa. Jmst ymydme-
HU KadecTBa paboTHl PaJHoOKaHAIA HUCHONB3VIOT BBICOKOCTAOWIBHBIC 3a-
JAIOIIUEC TCHEPATOPHl B MEPEIAATIMKAX U TETCPOAUHBI B NPUEMHHUKAX, C
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MPUMCHECHUEM, KaK MPABUIIO, KBAPLICBOH CTAOHIU3AIMN YaCTOTEl M CHCTE-
MBI aBTOMATHICCKON MOACTPOiKH gactoTel AITY.

UysctBurensHbM 3neMeHTOM AlTY siBisiercst yacToTHBIH unH Ga3oBhIi
JETEKTOP, KOTOPHIC BRIPAOATHIBAIOT YIPABJISIOLINC HANPSKCHUS, TPOIOp-
LUOHANBHEIC OTKJIOHCHHAM YacTOTHl WU (asel KonebdaHHul reHepaTopa OT-
HOCHUTETIBHO NIEPEXOTHON YacTOTH WM (a3sl JCTEKTOPA, MPHHUMACMEIX 32
STAJIOHHBIC. DTO HANPSDKCHHUE BO3JCUCTBYET HA YIPABISICMBIN TEHEPATOp U
H3MCHSET €ro 4acTOTy TAKUM 00pa3oM, 4TOOBI YIIPABIAIOMICE HANPSKCHHE
Ha BBIXOAC YYBCTBUTCIBHOTO BJIEMEHTA YMCHBLIMIOCH NMPAKTHYCCKH X0
HyJeBbIX 3HaUeHHH. C 3TOH LEMbIO MEPEXOMHYIO XAPAKTCPUCTHKY YYBCT-
BHUTEIBHOTO BICMCHTA BBIOUPAIOT B BHAC HCUETHOW (DYHKLHN BBIXOTHOTO
HAIPSDKEHUS Uy, B 3aBUCHMOCTH OT HM3MEHEHHS YacTOTHI f, Uiu (asel @,
BXOJHOT'O CHTHANA.

TumnoBoll BUA Takol xapakTtepucTUky mokasad Ha pwuc.l.10. TTomap-
HOCTb VIPABJISIOLICIO HANPSUKCHUS WU3MEHSCTCAd TPH YBEIHYCHUH WM
YMCHBIICHHUH YacTOThl WK (ha3bl KOICOAHHUH YIIPAB/ISIEMOro r¢HEpaTopa u
COOTBETCTBCHHOI'O N3MEHEHHS YacTOTHI MK (pa3bl BXOAHOTO CUTHANA YYB-
CTBHTENIBHOTO 3JIEMCHTA OTHOCHTEIBHO
HEPEXOHOTO 3HAUECHUS. Uynp

Taxkum obOpazom, cucrema AllY
MPEACTABISACT COOOU 3aMKHYTYIO CHC-
TEMY OOpPaTHOH CBS3H aBTOMATHYCCKO-
IO PEryIHpOBaHUS.

OcnoBHoe paziuune cuctem AITY ¢
YACTOTHBIM HIH (Da30BBIM JETCKTHPO-
BaHUEM 3aKIIOYACTCAd B TOM, YTO B CHCTEMAaxX € YaCTOTHBIM JETCKTHPOBA-
HUEM OCYIIECCTBIACTCA (OPMHUPOBAHHE YIIPABIIOLICIO CHTHANA MPOIOp-
LUOHANBHOI'O YaCTOTHOH OIIHOKE MEXKIY YaCTOTOH 3TATOHHOIO CHTHANA U
YacTOTOH yHpasisieMoro reueparopa. B cucremax ¢ ¢a3oBbIM AETEKTHPO-
BaHUEM YIPABJSIIOMNN CHIHAT (POPMUPYETCS MPONOPLMOHATEHO (azoBoit
omuOKe Mexay 3TUMHU curHanamu. CreaoBaTenbHO, B cucTeMax ¢ (azo-
BBIM JCTCKTHPOBAHHWEM OTCYTCTBYET YACTOTHAS PACCTPOMKA MEKIY VKa-
3aHHBIMH CHTHAIAMH, YTO SBJSETCSA CYLICCTBCHHBIM JOCTOMHCTBOM TaKOU
CHUCTEMBI.

Paccmotpum ganee mocTpoeHHE U PUHLIMIT ACHCTBHS OCHOBHBIX THIIOB
npuéMHUKOB npuMeHsaeMerx B PTC pasmuunoro Buza.

fe e

Fre.1.10 Tepenomsad raparTepHOTHES,
YYECTEHTEILHOTO amemenTa STTY.
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CaMeIii IpoCcTo# MPUEMHHK HA3BIBACTCA ACTEKTOPHBIM (puc.1.11).

[NpussTeiii anTeHHOM A, cHr- A
HaJT noCTtynacT Ha BXOAHYIO LICIIb = BU | Oy av
BLI, kotopas mpeacraBiser coboi
OJUHOYHBIM KOJeOaTEIbHBIM KOH-
Typ. 3a CUET ero Pe3OHAHCHBIX CBOWUCTB MPOHCXOAUT BBIACICHHE HEOOXO-
JUMOTO T IpréMa B JaHHBIH MOMEHT BBICOKOYACTOTHOTO CHTHANIA U 3Ha-
YUTEIBHOE MOJABICHHUE TIOMEXOBBIX CUT'HAIOB, HECYIITHE YACTOTHI KOTOPBIX
HE IONAJAI0T B TIOJIOCY MIPOIyCKaHug KoHTypa. Ilocie BxoxHON nenu cur-
Hal aeTekTupyercsa B aerekrope JI. BrIxogHONH HHU3KOYACTOTHBIH CHTHAI
JETEKTOPA MPUBOANT B ICHCTBUE OKOHEUHOE ycTpoiicTBo OY.

OCHOBHOE JOCTOHMHCTBO JCTCKTOPHOTO MPHEMHHKA 3aKIIOUACTCS B OT-
CYTCTBHH HCTOYHHMKOB muTaHus. OpHako, ycmermHas padoTa Takoro MpH-
¢MHHKa BO3MOXKHA TONBKO IIPH OTHOCHTENBHO OONBINONH MOIIHOCTH MPH-
HUMACMBIX CUTHAJIOB.

Ha pnc.1.12 mpusenaena cTpykTypHas cxema HPHEMHHKA MPIMOTO
vewneHuss. OH  OoTIHYaeTcs OT ACTCKTOPHOrO MPUEMHUKA HAMHYHEM BO
BXOJHOM LENMHU YCHU-

Prel11 CTpyETyRHAT cXeMa O TeRTORHOTD M HENETE.

Anp v
= BU 3 YBY = A [ YHY [ OY JHTCIA BBICOKOH
gactotel YBU. B

OOJBIIUHCTBE  CITy-
¢B YBY umceT oavH win 1Ba PC30HAHCHBIX Kackada. Ther un¥ BHkacramos
0osne nByx YBY paboraer HEYCTOWYHBO U 00NAJACT CKIOHHOCTHIO K CaMO-
Bo3OVxkAcHUIO. B cBasu ¢ atum YBY He Moxer mMerh Oompmoro ko3¢-
¢dunmenTa ycunenus. Kpome Toro, Ha BEICOKHX YacTOTaxX CIOXKHO obecrie-
YUTh HCOOXOANMYIO YACTOTHYIO H30UPATEIbHOCTD YCHITUTEIS.

His obecrieucHuss HAASKHOH paboOTBl OKOHEYHOro ycrpoiicrea OY
YacTo BBIXOJHOH CHUTHAN AeTekropa Jl VCHIHBAIOT B VCHUJIMTENC HH3KOU
gactoTel Y HY.

Haubonee pacnpocTpaHEHHEIM SBIACTCS CYHNEPrETEPOIUHHBIA MPHEM-
HUK, CTPYKTYpHas cXeéMa KOTOporo nokasasa Ha puc.l.13. B takux mpuém-

Frz1.12 CTpwEIVpHAT cXeMa MIHEMHIES THAMOTD FCHIEHHE.

APy
! Ny .
Anp ! ! \L
BU = YBY 3 CM —:—} ¥4 A =2 ¥YH4 = 0¥
! 1
L i
! I AN

Pre.1.13 CTpyETYPHAA CXEMA CYTER DeTe [ OMEHHOND T HEMHHEA.

31



HHUKAX CIEKTP, MPUHUMAEMOr0 aHTCHHOU A, CHTHANA, IIEPEHOCHTCSI B 00-
JaCTh YaCTOT, B KOTOPOH HAMITYYIIUM 00pa30M MOJKHO MPOU3BECTH YCHIIC-
Hue. [loaTomy oTnHUnEM CYMEpreTepoOaUHHOrO MPUEMHUKA OT APYIHX SB-
JSIETCS BKIIOUCHHE B €ro cxemy npeodpasosarens yactotsl 14 u yeununre-
1 mpoMekyTouHOH yactoTel YITY. OctanbHbIC 3IEMEHTE TAKHE K€, KaK U
B MPUEMHHKE MPSIMOTO YCHUJICHUS.

Bxoanas uens BL] obecnieunBaeT cOrliacoBaHUE BOTHOBOTO CONPOTHB-
JICHUS TPaKTa Mepeaayvdl BBICOKOYACTOTHBIX CHTHAJIOB OT AHTCHHEI K NPH-
¢MHHKY C BXOZHBIM COIPOTHBICHHEM NpHEMHHKA. OJZHO W3 OCHOBHBIX
TpeOOBaHUH, NpeabaBsieMbIX K YBY, cocTOUT B 00ECIIEUEHHUH Mayoro
ypoBHs cobcTBeHHBIX yMOB. [lonoca mponyckanus YBY, kak mpasuiio,
ONTUMAITEHO COTTIACYETCS CO CHEKTPOM NMPHHUMAECMOT'0 CHrHAIA. JTO AaéT
BO3MOXKHOCTE IMOJNYYUTh HAHUOOIBINEE MPEBBILCHUE MPHUHATOTO CUTHAJA
HaJX YPOBHEM moMeX u mmyMoB. [lociaemoBareasHOC COCAMHCHHUC BXOTHOM
uerr 1 YBY wacto HaseBaror mpecenckropoM. IIpecenekrop ocymecTs-
JSIET TPEABAPHUTENBHYIO YaCTOTHYIO M30HPATEIBHOCTD (CECIEKLMIO) TONE3-
HBIX CUTHAJIOB M3 CMECH BCEX CHTHAJIOB U CIYYAMHBIX MOMEX, MOCTYIAK0-
IIUX HA BXOJ NPUEMHOrO KaHama.

OnHOU U3 OCHOBHBIX OCOOCHHOCTCH CYNMEPreTepPOAMHHOIO MPUEMHHUKA
SBILICTCS. BEPOATHOCTb HEKENATECIBHOTO BO3ACHCTBHA HA ero padory mo-
MEXOBBIX CHTHAJIOB, MPHHATHIX MO TAK HA3BIBACMBIM MOOOYHBIM KaHAJIAM.
Haubonee onacHeIMU SBIAIOTCS COCCIHUH, 3¢pKaIbHBIA U MPSMOH KaHATIbL.

Coceqnuil kKaHaa — 3TO KaHAI MPUEMA HA YACTOTAX fo OIU3KHUX K OC-
HOBHOMY KaHany f., CHTHAIBI KOTOPO-
r0 HEJOCTATOYHO MOIHO OT(PHIBTPO-
BBIBAKOTCS IPECENCKTOPOM H TOCTY-
MAT HAa BXOJA mpeolpa3oBare/ist yac- I |H |
totel ITH (puc.1.14). o,

3epKa-]H’I'H’H\;I KaHal 06pa3YeTCH Pre.1.14 TIpHéM CHTHATIOE I00 COCEMTHENY KAHATTY.
BHEIIHEH MOMEXOM Ha 4acToTe

S =JoF fop =Jo  2frp. (1.14)
[Ipu mocTymiaeHNH CUrHanma ¢ TAaKOHW YacTOTONW Ha BXOA MpeoOpasoBatels
HA €ro BhIX0Je 00pa3yeTcs CUTHAMN ¢ MPOMEKYTOYHOH JacTOTOH

Jup =fox - Jr 5 (1.15)

C TakoH KC, KaK H IPOMCKYTOUHad YaCTOTa OT MOJIC3HOrO CHUIrHalla

(puc.1.15)
Jop=Ffe-Ffe (1.16)

S(f)
A

MpECEN.

f
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Takolt kaHam Ha3pBACTCA 3Cp-
KaJIbHBIM, TIOCKOJBKY OH PACIONI0KEH
: CHMMETPUYHO (3€PKaTbHO) MO OTHO-
LICHUIO K KaHAJIY OCHOBHOrO IpHéMa
| f HA YacTOTe f;.
* Ipsmoti kanam mpuéma oOpasyeT-
¢, KOTJa MOMEXa Ha BXOAC mpeobpa-
soBarens 1Y mmeeT wactory, paBHYIO MPOMEKYTOUYHOU YACTOTE W IPO-
xoauT O3 mpeobpazoBaHus B MOCICAYIOMHUE 3a npeobpasosareaem YITY.
Jns MOBBIIIECHHS MOMEXO3AMMNUIIEHHOCTH 10 KAHATY NPSMOTrO MPOXOKIC-
HHUsI YCTAHOBJICH MEXXAYHAPOAHBIM CTaHAAPTHBINA Psif 3HAUCHHM NMPOMEXKY-
TOYHOH YacTOTHl U OJHOBPEMEHHO HAJIOKEH 3alPET HA HX HCIONb30BAHHC
B KAYECTBE HECYINUX YacTOT. Tak B CHCTEMAax PaJHOBCLIAHHS C UCTIONb30-
BaHHUCM AaMIUINTYAHOH MOAVILILIUH 3HAUCHHUE IMPOMEKYTOYHOH YacTOTHI
BBIOUparoT paBHBIM 465 kl'n, a ¢ yactorHoi Monyssumeii — 10,7 MI'u. B
MPUEMHUKAX PAAUOTIOKAUOHHBIX CTAHIHMH HCIOIB3YIOT O0Jee BBICOKHC
MPOMEKYTOUHBIC YacTOTHI, paBHBIC 30, 60 MI' 11 BRIIIIC.

OcHoBHBIME criocO0aMu OOpBOBI ¢ TOMEXOBBIMH CHTHATAMH M0O00Y-
HBIX KAHAJOB SBJISCTCS HCIIOIB30BAHHME YACTOTHO—CCICKTUBHBIX LICTICH B
npecenckrope u B YITU. IpecenekTop HaCTpanBarOT HA YACTOTY CHTHAIOB
OCHOBHOTO KaHAJA f, U TEM CAMBIM OCYIICCTBILIIOT (PUIBTPALMIO TOMEX IO
3epKATPHOMY W HOpsAMoMY KaHamaMm mpuéMa. OJHAKO Ha CBEPXBBICOKHX
4acToTax, Ha KOTOPHIX padotact OONBIIMHCTBO OOPTOBOH ammaparypel mo-
Ay4uTh (QUABTPBI € TPUEMIICMBIMH CCICKTUBHBIMH CBOWCTBAMH HEBO3-
MOYKHO 10 CTCAYIOLINM MPHYHHAM.

UzBecTHO, uTO TpeOyeMble PE3OHAHCHBIC XAPAKTCPHUCTHKH YACTOTHO-
H30HPaTEIbHBIX LICTICH ¢ MOBBIIICHUEM YaCTOTHl CUTHATIOB MOXKHO oOecrie-
YUTh YMCHBIICHHECM HOMHHAIBHBIX 3HAYCHHH OCHOBHBIX 3JIEMCHTOB, BXO-
JUIIIUX B 3TH LICIH, T.C. YMEHbIICHUEM EMKOCTH C ¥ HHIYKTHBHOCTH L., UTO
CIICAYET U3 BBIPAKCHHS AJIS ONPEACICHHS PE30HAHCHON YacTOTHI KOHTYPA

1
= 1.17
Iy 22 LC (L17)

B npenene 3nauenns L u C CTAaHOBATCS COUBMEPUMBIMH € MAPA3UTHEI-
MH MEX3NEKTPOAHBIMH EMKOCTSMH AKTUBHBIX 3JCMEHTOB, HUHAYKTUBHO-
CTSIMH BBIBOJOB, MEKBUTKOBBIMU EMKOCTAMHU KaTYIIEK, PEAKTUBHOCTSIMH
MOHTaka H T.1. [lapasuTHbIC 3MEMEHTB YMEHBIIAIOT AOOPOTHOCTD KOHTY-
POB, HE MO3BOJIIIOT MOIYVYHUTH BBHICOKYIO KpYTH3HY ckaToB AYUX, obecne-

Sif

(f)
’61‘.—.,3%4(— fnpA‘
Il I
fo fr

Frc.1.15 TIpHéM CHIHATOE N0 e EATEHOMY KAHAITY.
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YUBAIOIUX HEOOXOOUMYIO YACTOTHYIO H30HPATENBHOCTE. YUCCTh BIUSHHC
TIApPa3UTHBIX JJIEMEHTOB IMPAKTHYECKH HEBO3MOJKHO M3—3a HX CIYYalHOro,
HenpeackazyeMoro xapakrepa. I103roMy OCHOBHYIO CENEKIHIO TIOMEX CO-
cemHero kanaia odecrieunBaroT B YIIY, Ha Oonee HU3KUX MPOMEKYTOUHBIX
YacToTax, Ha KOTOPHIX BIHSIHHEM MAPA3UTHBIX PEAKTHBHOCTCH MOXKHO
npeHeOpeus. PopMy aMIIUTYAHO-YACTOTHOH Xapakrepuctuku YIIY cra-
paroTcs NpuUOTH3UTE K HPSIMOYTOJIBHOH 3a CUET HUCHONB30BAHHS MHOTO-
KOHTYPHBIX CEIICKTUBHBIX LICTICH.

IIpeobpazosarens yacToThl cocTouT M3 cmecutenss CM u rerepoauHa
I'. On ocymiecTBisieT mpeoOpa30BaHUE CUTHAIA BHICOKOH YaCTOTHI B CUTHA
MIPOMEKYTOUHON dacToThl. [IpomerkyTodnas gyacToTa HUKE HECYIIEH dac-
TOTHl MPUHAMAEMOT0 CHTHaNA, HO BBIIIE OCHOBHBIX YAaCTOT MOIYIHPVIO-
mero curaana. BaskHol 0cOOEHHOCTBIO POMEKYTOYHOH YaCTOTHI SIBJISCT-
cs e€ TOCTOSHCTBO NpHU Tr000H HacTpolike mpuéMHUKA. JlocTHraercs 3To
OJHOBPEMEHHOM MEPECTPOUKOM PE3OHAHCHBIX KOHTYPOB BXOJHOM LenH,
VYBY u rerepoavHa.

I'erepoaun mpeacrasmsier coOOH reHEPATOp MAIOH MOIMHOCTH, KOTO-
PBIH CO30aET HEMPEPHIBHBIC TAPMOHHYECKHE KOICOAHUS BEICOKOH YacTOTHI.
Yacrora CHrHAIOB reTEPOAMHA MOXKET H3MEHATHCA B 3aJaHHBIX ITPEAeIax U
OTJHYACTCS OT YACTOTHl IPUHUMACMOrO CHTHAIA HA BEIUYMHY BHIOpaHHOU
MpoMExXyTOUHOH 4actorel. KoneGaHus rerepoarHa MOCTYNAIOT B CMECH-
TEIb, TAC NEPEMHOKAIOTCS TaM € KOJICOaHUSIMU IPHHITOI'O CUTHATIA.

Paccmotpum npeobpazoBaHre aMILTUTYAHO — MOXYIHPOBAHHOTO CHT-
Haja BHJA :

g () = U [ 1+ m cos Q,, f] cos o, ¢ (1.18)
C TIOMOIIBFO CHUTHAIOB TETEPOTHHA
u () =U; cos ;. 1, (1.19)

rae U, U, — aMIumTyael BXOJHOTO M TETCPOIUHHOTO CHTHATIOB; 11 — HH-
Jaeke (rayOuHa) aMILTUTYAHOM MOIYIISILIMA BXOAHOTO CUTHAJA, (),—4JacToTa
MOJYTHPYIOIICIO CHTHANA, (), — HECYIIAs YaCTOTa BXOJHOTO CHTHANA, Oy —
4acToTa CHrHANA FeTePOIHHA.

Ob6a curHana OZHOBPEMECHHO BO3ACHUCTBYIOT HA HETHHCHHBIN 3JCMCHT
CMECHUTENS, B PE3YNIBTATE UEro Ha €ro BBIXOAC BOZHHKACT OONBIIOC HHCIO
KOMOHHALIMOHHBIX COCTABJISIOINX, B TOM YHCIEC H COCTABIAIOLINE PA3HO-
CTHOM U CyMMAapHOM 4acCTOT TAKOTO BHJA

U.U U.U
ut) ==L [1+ m cos Q,f]cos o7 + Cz L [1+ m cos Q,f]cos aof, (1.20)
2
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TAC W =W — O, =0+ Q.

PazHOCTHYIO YacTOTY HCIIOMB3VIOT B KaUECTBE HOBOW HECYIIEH HacTo-
THI BBIXOAHBIX CHUTHAJIOB MPEoOpa3oBaTeis M HA3BIBAIOT €& MPOMEKYTOM-
Hoit gacrotoi. Ilocaenyromuii 3a npeodpazosarenem YIIY nHactpausaroT
Ha 3Ty YacCTOTYy.

Co crekTpanbHOH TOYKH 3PEHUS MPOUCXOIMUT MEPEHOC HH(POpMAIIHOH-
HOU YacTH CIIEKTPa BXOMHOI'O CUT'HANA B OONACTh MPOMEKYTOUHBIX YACTOT
0c3 HApYIICHUS aMIUTUTYAHBIX H (Pa3oBEIX COOTHOIICHHUH €ro COCTAaBISIO-
mwx. IIpu 3TOM HE KOTHYIECTBO, HU KAYECTBO NEPEHOCUMON CHUTHAJIOM HH-
dbopmarui HE U3MCHSICTCS.

Takoe nmpeobpazoBaHHE BOZMOKHO HE TOJNBKO B CIy4ae aMILTHTYIHO—
MOJYTHPOBAHHBIX HENPEPBIBHBIX cUrHanoB. [Ipu mobom cnocobe Moayms-
UMK TPSOOPA30BAHUE MPOUCXOAUT MOJOOHBIM O0pPA30M: Ka)Kaas CIICK-
TpanbHas COCTABILIIOIAS TI0O0r0 MOAYIUPOBAHHOIO CHTHANA MEPCHOCITCS
B 00JIACTh MPOMEKYTOUYHBIX YACTOT.

OCHOBHOE YCHJICHHC NPHUHATBIX CHUTHAJIOB MPOHCXOANUT B YCHIHTEIC
npomekyTouHbIX actot YIIY. braarogaps tomy, 9ro mpu mpuéMe curHa-
noB mro0wx actor YIIY He mepectpamBaercs, a paboracT BCE BpeMs Ha
OJHOM M TOH K€ YaCTOTE, BO3MOKHO BBHIIIOIIHATE €T0 OYCHb KAYECTBEHHO, C
0opiuM KO3(POHUIHCHTOM YCUIICHHUS, ¢ 3aJaHHON MOJOCOH MPOIYCKAHHUS
U OONBIION KPYTH3HOHM CKATOB aMILUTUTYAHO—YACTOTHOH XaPaKTCPUCTHKH.
IMomocy mpomyckanust YIIU oOb4HO oOICHHMBAKOT 1O ypoBHIO 3 1ab
(0,707 Uyxc Ha puc.1.8). B paanoBematebHBIX TPUEMHUKAX THITOBBIC MO~
Jocsl iporryckaHus YITY cocTaBiasaroT A1 aMIUIATY THO—MOIYIHPOBAHHBIX
curanoB 8710 kl'w, a qis YaCTOTHO— MOIYJIHPOBAHHBIX CHTHAJIOB 250
kl'1. B pagmonokannoHHBIX NMpHEMHHKAX Hojxocy nporyckanusd YITY eei-
ouparor B npegenax 1 7 10 MIm.

Texandeckne xapaktepuctuku YIIY He 3aBUCAT OT HACTPOUKH IPHEM-
HHKA, T.C. OT HACTPOHKH KOHTYPOB BXOgHOH nienu, Y BU u rerepoauna, u B
MIPOLIECCE IKCIUTYaTalMK PUEMHIKA HE TIEPECTPAnBAIOTCS.

Veunennnrii B YIIY curaan mocrymaer Ha aerexkrop M, B KoTopoMm
MPOUCXOAUT BBIACTCHHEC HU3KOYACTOTHOr0 HH(POPMAITOHHOTO curHana. B
3aBHCHMOCTH OT BHJAA MOAYIALHMH IPUHATBIX CHTHAJIOB, ACTCKTHPOBAHHUE
OCYLIECTBIISICTCSl AMILTUTYJHBIM, YACTOTHBIM HITH (DA30BBIM ACTCKTOPOM.

OaHOBpEeMEHHO YacTh BhIXOAHOTO curHaja YIIY ucnone3yror A pa-
OOTBI CHCTEM aBTOMATHYECCKOH peryiaupoBku veuicHust APY u aBromaru-
YCCKOM MOACTPOUKH 4acToThl rerepoaura AITY.
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I/IHOI‘,Z[a A4 TIOBBIINCHU A HOMCXOYCTOI\/'I‘H/IBOCTI/I HpI/IéMHI/IKa JaCTOTHO—
MOAYJIHUPOBAHHBIX CUTHAJIOB B COCTaB VITY Bxirouaror AMIIIUTYAHBIC Or-
PAHUIUTC/IN, KOTOPBIC MO3BOJIAOT I/I36aBI/ITbCH OT pPa3JIUYHBIX MOMCX, BbI-
3bIBAIOMUX U3MCHCHHUC aMITIUTYAbl MPUHUMACMBIX YM curHaios.

Yeunurenap Huskoi yacrorel YHY obecneunBact HOpManbHYO paboTy
OKOHEYHOTO YCTpPOMWCTBA.

B cucremax, B KOTOpbIX HHGPOPMAIIMOHHAS COCTAB/ISIOIAS PAJHOCHUT-
HAJI0B 00/1a1aCT MIHPOKUM CIICKTPOM YacTOT (HAMMPUMEP, B TCIICBU3UOHHBIX
U PAIUOJIOKAIUOHHBIX CHUCTCMAaxX, B CHUCTCMaxX € HUMIIYJIbCHBIM PCKUMOM
manyueHus), BMecto YHY ucnonp3yrorT BUACOYCHIUTENb, 00JaIArOIINN
0ojice MHUPOKOH MONIOCON mpomyckanus no cpasuenuo ¢ YHY. Tlomoca
OpOonmyCKaHuA BUACOYCHIIUTCIIA 3aBUCUT OT IIMPHUHBI CICKTPa BXOIHBIX
CUTHAJIOB H JOMYCTUMBIX HCKKCHUH nonesHoro curaana. Haubonee vacto
o0nacTe padOYMX YacTOT BUACOYCHIIHTENS 3aKIIOUACTCS B HHTCPBAJIC OT
COTEH Tepil 10 SAUHUI] MErarepil.

I/IHOI‘,Z[a I/IH(I)OpMaLII/IOHHaH COCTABJIAKOIIAA 3aK/IHOYCHA B H3MCHCHUAX
AMILIATY AbI HMHyJ’IbCHOﬁ noCJICAOBATCIIPHOCTH TIPUHATOIO CUTHAIA, KakK
3TO moKa3aHo Ha puc.l.16,a. B atom
clIyyae ACTCKTHPOBAHUE OCYIIECTB-
asiercst B Apa drana. CHagama mpo-
HU3BOAUTCA ACTCKTUPOBAHUC IO HC-
cymel (IpOMEXYTOUYHOH) HacToTe,
B PE3V/IBTATE YErO BBHIACISIOTCS BH-
JECOUMITYJIbCHI, AMILIUTYAA KOTOPBIX £ H H H Non ;
0oTOOpakaeT HMCXOJHOC COOOIICHUS
(puc.1.16,0). Tlocae 3roro BHIMOI- /\\_,J
HSETCS WUMIYJIbCHAS AEMOXYIISALUA, ® t
MO3BOJIIONAS  BOCCTAHOBUTh He-  Fiel.16 [lpeofpasomare CHIHATOE ¢ iy
MPEPBIBHOCTh MEPEAABAEMOIO  CO- S
obuienust (puc.1.16,8).

s(t)

Bonpockl Ansa caMOKOHTPONA

1. Kakue Buipl moMex BO3ACHCTBYIOT HA PAAMOCHTHATBI B KAHAIAX CBA3H?

2. Hapucyiite 0000mEHHYIO CTPYKTYpHYEO cxemy PTC.

3. B uéMm 3akmrovacTcsa OCHOBHOC Ha3HAUCHHC iepeaaryanka PTC?

4. Tlepeuncaute OCHOBHBIC MAPAMETPBI MEPEAALOIICTO YCTPOMCTBA.

5. [To KakuM OCHOBHBIM CXEMaM OCYIICCTBILICTCS MOCTPOCHUE MEPCIATIHKOB?
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6. HapucyiTe CTPYKTYPHYIO CXEMY M HOSICHHTE HMPUHIUI PAabOTHI MHOTO KACKal-
HOTO NEPEAATINKA.

7. HazoBure OCHOBHBIC KBANMH(DMKAIUOHHBIC IPH3HAKA PAJHONCPEIAFOIHIX  YCT-
POWCTB.

8. Jlaiite onpeneneHue OCHOBHBIM IMAPAMETPAM PAAHONPHEMHBIX YCTPOICTB.

9. B uém 3axmouaeTcsi Ha3HAUCHUE M MPUHOUN AeHcTBUs APY B pannonpuémHu-
Ke?

10. B uém 3axmodacercs Ha3HadcHHE W mpuHIMN aeiicteus AITY B pagmompuém-
HAKE?

11. Kakwe Buas! npuéMHIKOB TpUMEHSFOT B PTC 1 B uéM ux pazmrime?

12. Hapucyiite CTPYKTYPHYIO CXEMY CYNEPTeTepOIUHHOIO MPUEMHHKA U TOACHHUTE
TIPUHIUI €10 PadOTHI.

13. Kakoe Bo3aelcTBHE HA PadOTy CYNEPIETEPOANHHOTO MPHEMHHUKA OKA3BIBAIOT
TMOOOYHBIC KAHAITBL, COCCTHUH, 3CPKAIBHBIN H MPSMOF?

14. C xaxkol meipl0 OCYIICCTBILIIOT MPSOOPA30BAHNIC YaCTOTHI CHTHAJIOB B CYIICP-
TETCPOAMHHBIX IPUEMHHUKAX ?

1.5 3JkcnnyamayuoHHO — makmu4yecKue
xapakmepucmuku PTC

Jrobyro PTC moxkHO OXxapakTepu30BaTh OOJBIIUM YHCIOM TAKTHUC-
CKHX W JKCIUTyaTallMOHHBIX TrapamMetpoB. KomuuecTBo M BHJ 3THX Tapa-
METPOB B OCHOBHOM 3aBHUCHT OT HA3HAUCHHUS CHCTEMBI M ¢€ TIPAKTHUCCKOTO
ucnonb3oBanvs. OJHAKO, CPEaU ITHX MAPAMETPOB MOYKHO BBIACIUATE P
OCHOBHBIX XapaKTCPUCTHK, KOTOPHIC MOTYT ObITh OTHECCHBI K OONBITHHCT-
BY PAJIHOTCXHUUCCKUX CHCTEM. PACCMOTPHUM 3TH XapaKTCPUCTHKH.

Pabo4yan 30Ha AeNCTBUSA CUCTEMbI

PaGouas 30HA OrpaHUYMBACTCS MAKCUMAIBHOU Ry U MHUHUMATBHOH
Ry AATBHOCTBIO JCHCTBUS CHCTEMBI, & TAKIKE CEKTOpaMu €€ paboThl B ro-
pusoHTaNpHOH (asmmytambHOM) @, M BepTHKambHOU (yriomectHOI) Dp
miockocTsx (puc.1.17).
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MaxkcumanbsHas JAJTBHOCTD
JeUcTBUS OIPEACTIACTCA
BO3MOXKHOCTBIO TIPHEMA PaJHOCHT HATIOB
U BBIICTICHUS TOJIC3HOU HH(OPMALHH C
3aJaHHOW JOCTOBECPHOCTBIO Ha (hoHE
moMex.  MuHHManbHAsA ~ JaTbHOCTh
JCUCTBUS OTpeensaeTcs TaK
Ha3bIBACMOMN «MEPTBOH 30HOM»,
KOTOpasi MOXeT ObiTh  0Opa3oBaHa
M3TYICHUEM COOCTBEHHOTO
nepenatanka aktusHOH PTC (mpréMHHK HE IPUHHAMACT CHTHATIBI BO BPEMs
paboTel mepeaaTIrKa), MOMEXaMH U3-32 OTPAKCHUH CHTHAJIOB OT MECTHBIX
mpeameroB u T.4. HaneHoctu aetictBust paszmuunsix PTC moryT nexkats B
MpeAenax OT CAMHHL METPOB (BBICOTOMEPEI MAIBIX BEICOT, CHCTEMBI COIH-
JKCHHS ¥ CTBIKOBKH KOCMHUYECKUX aNMapaToB, PAAHOB3PHIBATCIN U T.1.), IO
COTCH MHJUTHOHOB KHJIOMETPOB (HABUTALM KOCMHUYECKHUX amNaparos, pa-
JHO0ACTPOHOMHUS U T.A4.). Tak HampuMmep, kocMuraeckue kopadian Bosmxep-1
u Bosmxkep-2, ctaproBasmue B 1978 roay 1o cux mop nepeaaroT HAVIHYIO
HH(POPMALTHIO ¢ TIOMOIIBIO PATUOTEXHHUCCKUX CHCTEM, HAXOMICh HA pac-
cTossHuM npuMepHo B 100 acTpoHOMHYECKHX ¢AHHUL OT 3eMiu (ACTpOHO-
MHYECKAs CAWHULIA — CPSAHEE paccrosHue Mexkay 3emuci u ComaHiem —
pasra ~1,5-10° k). DTO paccTOsHIE PaIHOCHTHAIBI, PACIIPOCTPAHSICH CO
ckopocThio 3-10° km/c, IPOXOIAT 3a BpeMst k010 14 uacos!

VYrinoseie cekropa paborel PTC onpeaensrorcs aunarpaMvaMy Harpas-
JICHHOCTH AHTCHHBIX VCTPOHCTB, a TAKKE BO3MOMKHBIM MCPEMELICHHEM
3THX JUArpaMM B MPOCTPAHCTBE (CKAHUPOBAHHE MPOCTPAHCTBA B PEIKUME
0030pa, mepeMEIICHUE AUArpaMMbl B PEKUME COMPOBOXKICHUS 0 HAIMPAB-
JCHHIO U T.1I.).

Puc.1.17 Pafiouan zoma mefictema PTC.

ToYyHOCTb NPUHUMAEMON UHhOopMaLUKn

To4yHOCTE XapakTepH3VETCsl BETHYHHON OIMHUOKH, BO3ZHHKAIOIICH IMPH
MpUEME CUTHAIOB U M3MCPEHUN HH(OPMALIMOHHBIX MMAPAMETPOB STHX CHT-
HanoB. [lo xapakTepy mposiBICHUs OLIHOKH PA3ACSIOT HA CHCTCMATHYC-
CKHE U CTy4YalHBIC.

CI/ICTeMaTI/I‘IGCKI/IMI/I HA3bIBAIOT OH.II/I6KI/I, KOTOPBIC TIPHU MHOTOKPATHBIX
U3MCPCHHUAX OCTAKOTCA IMOCTOAHHBIMHU WX 3aKOHOMCPHO USMCHAKOTCA IOJ
BO3/JCHCTBAEM BO3MYINAKOMINX (PAKTOPOB (HATPUMEP, UBMCHCHHUS TEMIIC-
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paTypel, BIAKHOCTH, HapaMeTPOB HMCTOYHUKOB MHTaHHA U Ap.). B Gomb-
IIMHCTBE CIyYAacB CHCTEMATHYCCKUE OIMHOKH MOTYT OBITh CKOMIICHCHPO-
BaHBI BBCACHUCM KaKUX—JNO0 KO3 (DHUIIMCHTOB B PE3YIbTAThl U3MEPCHHMA
WM TPOBCACHUCM MEPUOTUYCCKUX KATHOPOBOK H3MEPHTCIBHBIX VCT-
POMCTB.

CayJaliHEIMH HA3BIBAKOTCSl HCOMPCACICHHBIC 10 3HAYCHHIO U 3HAKY
OMMOKH, B MPOSBICHUH KOTOPBIX HE HAOIIOmAECTCS KAKOH—NTHOO 3aKOHO-
MepHOcTH. Takue OmMOKH SBIAIOTCS CICACTBHEM BO3ACHCTBHS HA CHUTHAI
Pa3AUYHBIX CIyYaWHBIX HOMEX WIH CIyYaWHBIX H3MEHEHUW COCTOSHUA
HU3MEPUTETIBHBIX YCTPOUCTB (HAmpUMEp, BO3ACHCTBUE BHOpPALMH, MyIbca-
U MUATAOWETO HANPSDKCHUS | Ap.). Jns onpeaencHus Takux omuOOK U
KOPPEKTUPOBKU TIOIYUEHHBIX PE3YIBTATOB HCIONB3YIOT CTATHUCTUUICCKHE
METO/Bl aHATN3A IPUHATHIX CUTHAIOB.

Paspeluaiowas cnoco6HOCTb

Baxnoit xapaktepuctuxort PTC sBisercsa paspemaromas crocod-
HOCTB.

IMox paspemarorueti criocoOHocTHI0 PTC moHUMAKOT BO3MOXKHOCTD
pazzenbHOro HabIOACHHS OMU3KO PACIIONOKCHHBIX OHA K APYTrod TOUCH-
HBIX LEJICH U U3MEPEHHE MAPaMETPOB KAKI0M U3 HUX WU BO3MOXKHOCTD
pasaeapHOro mpuéMa AByx HH(pOpMaMOHHBIX cooOuicHIH. B paanonaBu-
rauiy ¥ PaauoIOKALMN PA3IHIAOT PAa3PEIIAOIIYI0 CIOCOOHOCTb M0 AaJb-
HOCTH, 10 HANPABJICHUIO (110 YTIOBBIM KOOPAMHATAM) U 1O CKOPOCTH.

Pasperaromas criocoOHOCTh MO AATBHOCTH XapPAKTCPHU3YETCSI MUHH-
MaJIbHBIM paccTosiHueM ARMuH Mexay asyms tensvu L) u L, Haxoms-

i IMUMHUCA HA OAHOM HaIIpaBJICHUU OTHOCH-
teneHO PTC (JIB — nmuaus BU3UpOBaHUS
Lesei), TPy KOTOPOM 3TH LK Ha Paano-
JOKALIMOHHOM H300PaKCHHUH HAOTIOAI0T-
¢ pasaenbHO (puc.1.18).

Ecnu AR = Ry — Ry > ARy — paspe-
meHue ecTh; ecim AR< AR, - paspere-
PTC Hus HeT. KommuecTBeHHO paspemaromas
CIOCOOHOCTE M0 JATBHOCTH OMPEACTISICTCS
[IUPUHOHN CICKTPa 30HAUPYIOLIETO CHrHA-
na

ARy = ¢ / 2Mfin, (1.21)

Puc1.18 Paspemmmmas coocofmocte FTC mo
TATTEHOCTH.
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IIE ¢ — CKOPOCTh PACIPOCTPAHCHUS PAIUOBONH, Af,, — IIUPUHA CHIEKTpa
CUTHANA.

B PTC ¢ uMnynsCHBIM H3ITYyYCHHUEM MOBBILICHUC Pa3peliaroIcii cro-
COOHOCTH 1O JATBHOCTH BO3MOMKHO 32 CUET PACIIMPCHUS CIICKTPA HM-
MyJIbCHOI'O CUTHANA. J{1g 3TOro HY»KHO VMEHBIIATh €0 JJIUTEIBHOCTE WIH
MPUMCHATh BHYTPUUMIIYJIECHYIO MOXYIIALHIO.

Paspemaromas cnocoGHOCT MO YITIOBBIM
KoOpAMHATaM (a3UMyTy O U Y1y MecTa ) or-
pelemsieTcs MUHUMATIBHBIM YIJIOM MEXKIY Ha-
MPaBICHUIMH HA JABC PABHOYIATEHHBIC LICTH B
ropusoHTaTbHON (asumytameHoit 1, u IT)
AovuH nmH BepTHKaIbHOU (yriaomectHol Ll
u L) AByum TIIOCKOCTSX, TPU KOTOPOM OTMET- —
KA OTHX LEJIeH Ha JKpaHe HHIUKATOpa Ha-
onrogaroTes eue pasaeapHo. Ecau Aa = (o, -
03)> Al . AP = (B2 - B1) >APwus — paspe-
meHne ecth; eciu Ao < Al umu AP < APy — paspelicHus HET
(puc.1.19).

IMpaxrudecku paspemnaroiyio crnocobHocts PTC mo yrimoBod koopau-
HaTe AQ OLICHUBAIOT [IHPUHOH AUArpaMMbl HANPABICHHOCTH AHTCHHBI @4
IO TIOJIOBUHHOM MOITHOCTH B COOTBETCTBYIOLICH TIOCKOCTH

APy = On =k (1 /dy), (1.22)
I€ A — ATAHA BOMHBL, da— aneprypa (THHCHHBINA PACKpPHIB) aHTCHHBI; £ —
k03 PHUIHEHT MPONOPLIMOHATBHOCTH .

W3 (1.22) BumgHo, 9TO AJTs YAYUILICHUS Pa3peLIarOIIe CrioCOOHOCTH HE-
00X0IUMO YBETHINBATD PAa3MEp aHTCHHBI M YMCHBIIATD AJTHHY BOJTHBL

Jns cpaBHEHHS paspeluaromeii cmiocoOHOCTH MO AATbHOCTH U IO YIJIO-
BBIM KOOPIUHATAM MOCICIHION YIO0OHO MPEACTABIATh B BHAC JTUHCHHOTO
packpeiBa /. AparpaMMbl HANpPaBICHHOCTH aHTCHHBI O, HA JATBHOCTH LiE-
mn R, B HampaBIeHWH, TNEPNEHAUKYIAPHOM IHHUM BH3upoBanus JIB

(puc.1.20).

Pre.1.19 Paspemsamommaa ciocofHOCTE
PTC mo ¥TNMOBBIM KOOWIHHATAM.

L=R;sin Oy~ R, Op=R,A/dy (1.23)

N3 pucynka u (1.23) BUAHO, 4TO TUHCHHBIH PacKphiB AHArPaMMBI Ha-
MPABICHHOCTH 3aBUCUT OT JAIBHOCTH, U YeM OOMNbIIEC PACCTOSHHE A0 LICTH,
TEM XYK€ Paspeliaromas CrnocoOHOCTh MO YIJIOBBIM KOOPIUHATAM.

OO0OOIIEHHOH XapaKTePUCTHKOH MPOCTPAHCTBCHHOH —pa3peliaromen
criocobnoctu 0030pHON PTC Mosker ciyxuth 00BEM pa3peIiacMoro 3Jie-
MEHTa npocTpaHcTea AV, B mpeaenax KOTOporo LEIH HIH SIEMEHTHI LeneH
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HA PaTHOIOKAIIMOHHOM H300paxkeHun He pasaeastorcs (puc.1.21).
AV =k (Ao AB*AR), (1.24)
rae k - ko3 PULHESHT MPOMOPIIUOHATIEHOCTH.

Puz.1 20 Nemefeot packprE THATPENMOD Pre.l.2]1 Ofpém paspelisemMoro MROCTPAHCTER.
HATPABIEFHOCTH AHTEHEEL.

Paspernaromas cnocoOHOCTh MO CKOPOCTH OLICHUBACTCS MUHUMAIBHON
Pa3HOCTBIO CKOPOCTEH ABYX LIENIEH, HE pa3pellacMbIX MO JAJBHOCTU U IO
HAIPABJICHHUIO, MPU KOTOPOU OHHU HAOTIOJAIOTCS PA3IC/IBHO.

Iporecc paspeiicHUsT HEOTASIUM OT TPOIECCa OOHAPYKCHUS LICIICH,
JPYTUMU CIIOBAMH, Pa3pPEIICHUE — 3TO Pa3ACIbHOC OOHAPYKEHUE BCEX LIC-
neit.

MponyckHasA cnocobHOCTb

[IponyckHyI0 CIOCOOHOCTE CHCTEMBI XapaKTEPH3VIOT MAKCHMAIbHBIM
KOITUYECTBOM HH(OPMAITHH, KOTOPOES MOXKET OBITh MEPEAAHO HITH U3BJICUC-
HO CUCTEMOH 3a €JUHULY BPEMEHH.

BbicTpoaeincTBme

BricTpoaeHCTBHE CHCTEMBI OMPEACTICTCS €6 CIIOCOOHOCTHIO OTCIICKH-

BaTk OBICTPBIC HM3MCHCHHUS  BXOJHOH S gt
BEIWYUHBL, XaPaKTEPU3YET HUHEPIUOH- 1177
HOCTb CHUCTEMBIL. Konmuuectsennon ) | t
XapaKTEPUCTUKOW OBICTPOACHCTBUS  B- % gt

JSETCSL  BBIXOJHAS PEAKLUHST  CHUCTEMBI N
Seend?) (puc.1.22,6) ©Ha eAMHWYHBIA ! -

ckau€k Kakoro — JubO mapameTpa 6y o ;
Ly
BXOIHOTO curHana Sy (f) (puc.1.22.a).
“ Pre.1.22 Ompememerme GrecTpomeiicswn PTC.
Onpenensercs OBICTPOACHCTBIC
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BPCMCHCM YCTAHOBJICHHA Iy
1
fo=—0
Y 2Af
rae Af — monoca NponycKaHUs CUCTEMBI.

: (1.25)

MomMexoycToM4YMBOCTb

[ToMex0oycTOHUNBOCTBIO HABBIBACTCS CIOCOOHOCTh CUCTEMEBI COXPAHSATh
CBOU OCHOBHBIC MapaMeTphl B 3aJaHHBIX MPEACTax MPU BO3ACHCTBHH IO-
MeX. KonuyecTBEHHO MOMEXOYCTOHMYHBOCTD CHCTEMBI OLICHHUBAIOT COOT-
HOLICHUEM

Iu — (UC /UH)BBIX (1 26)
(UC / UH )BX
rae (UJUp)pux 11 (U/Uy)ex — OTHOIICHHS CHTHAJ / TIOMEXa COOTBETCTBCHHO
HA BBIXOAE M BXOIE CHCTEMBI.

CKpPbITHOCTb paboThI

[Tox cKpHITHOCTBIO PabOTH MOHMMAIOT KAYECTBECHHBIH MOKA3aTENb, Xa-
PaKTCPU3VIOIINN TPYIHOCTh OOHAPY:KEHHS PabOTBl CHUCTEMEBI U ONPEIeNc-
HUS €€ OCHOBHBIX mapaMeTpoB. CKPBITHOCTh 0OCCIICUUBACTCS PUMCHCHH-
€M OCTPOHAIPABICHHOTO W3TYUCHUS, OTPAHWYCHHUEM BPEMCHH PabOTHI
CHCTEMBI, MAKCUMAJIBHO BO3MOXKHBIM CY>KCHHEM IOJIOCH U3IyIacMbIX dac-
TOT, IETCPMUHHPOBAHHBIM U3MCHCHUEM KaKUX—THOO MapaMeTPOB CHIHATA,
U APYTUMU MEPaMH.

K moHATHIO CKPBITHOCTH OTHOCHTCS TaKKE OIPAHUYCHHE YTEUKH HH-
dopManyi 0 mapaMeTpax BHOBb pa3padaThiBACMbBIX CHCTEM, JPYTUMH CIIO-
BaMH 3aCCKPCUHBAHUE IpoLecca pa3paboTKy, NPOU3BOACTBA H MCITBITAHUN
HOBBIX BHJOB CHCTEM. JTO AAET BO3MOMKHOCTH MPH HEOOXOAUMOCTH HC-
MoJIb30BaTh 3((EKT BHE3AMHOCTH NPUMCHEHHS TAKUX CPEACTB U PEallu3o-
BaTh TEXHHUYECKOE MPEBOCXOACTBO HAJ 3BEHTYAIbHBIM NPOTUBHUKOM.

JKcnnyaTtauuoHHas HaAEXHOCTb

IKCILTYATAIIMOHHON HAJEKHOCTRIO HA3BIBACTCS CBOMCTBO CHCTEMBI
BBINOJHATh BO3JIOKCHHBIC HA HEE (I)YHKLII/II/I B PCAJIbHBIX YCJIOBHAX 3KC-
mwiyataipd. OOBIYHO HAAEKHOCTh XaPaKTCPHU3YIOT BEPOITHOCTHIO OC30T-
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Ka3HOH pa6OTbI CUCTCMBI B TCUCHHUC 3aJaHHOIO BPCMCHU WJIN CPCAHUM
SHaA4YCHUCM BPCMCHU pa6OTbI MCXKAY ABYM:A NOCICAYIOINUMHU OTKA3aAMU.

JOKOHOMMUYecKasa IhPEeKTUBHOCTb

ITy XapaKkTCPUCTHKY OLICHUBAIOT CTOMMOCTBIO 3aTPaT Ha Pa3paboTKy,
MPOU3BOJACTBO M JKCIUIYATALUIO PAIMOCHCTEM, IPUUEM 3aTPaThl HA DKC-
[UTYATALHIO CIOKHBIX PAIUOCHCTEM M KOMIUICKCOB 3HAYMTCIBHO IMPCBBI-
MIAFOT 3aTpaThl HA WX MPOCKTUPOBAHME U NPOH3BOACTBO. OCOOCHHO OCTPO
BOITPOCH 3KOHOMUYHOCTH BCTAIOT MPH 3KCIUTYATALUH CUCTEM, pa3mMernac-
MBIX Ha IIOABHUZKHBIX O6’bCKTaX. B »tom ciydac HCO6XO,Z[I/IMO YUIUTBIBATDH
TaKKE CTOMMOCTh TPAHCHOPTHPOBKH KaXKIOr0 KHJIOpaMMa Beca ammapa-
TYPBI 1 OOCTY>KUBAOIIETO MEPCOHATA.

OProHOMUYHOCTb

JTa XapaKTCPUCTHKA OTPAKACT CTCICHb MPUCIOCOOICHHOCTH ammapa-
TYPHOH YaCTH CHCTEMBI K IOTPEOHOCTAM SKCILIYATHPYIOLIETO MEPCOHAIa
WM APYTHMH CIOBAaMH - ONPEICIET CTCMEHb YAOOCTBA SKCILTYATALIMN
CHCTEMBI.

Bonpochl 4na caMmoOKOHTpons

1. Tlepeunciure OCHOBHBIC 3KCIUTYaTAHOHHO—TAKTHYCCKHE XAPAKTCPHCTHKH
PTC.

2. Kakne mapamMeTpsI ompeacsaroT 300y acicTeusa PTC?

3. JlaliTe CpaBHHTEIBHYIO XaPAKTCPHCTUKY CHCTEMATHYCCKUX U CIyYAHHBIX OILIU-
00K, BOSHHKAIOIIUX MPH MPUEME U MPeoOpa30BaHUAX PaTHOCHTHATIOB.

4. Tatite onpeaencuue paspemaromeii crrocodnoctu PTC.

5. I1o kKakuM KpHUTEPHSIM ONPEACILIOT paspematontyro crocodrocts PTC mo naxs-
HOCTH?

6. [To KakMM KPHTEPIAM ONPEACILIFOT pazpemaronmyo criocodHocts PTC 1o yrimo-
BBIM KOOpAHHATAM?

7. KakuM mapaMeTpoM XapakTepH3yIOT HHEPIHOHHOCTh CHCTEMBI?
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1.6 TexHu4yeckue xapakmepucmuku PTC

COBOKYITHOCTE TEXHHUYCCKHX XAPAKTCPHCTHK OOCCIICUHBACT YCTAHOB-
JICHHBIC SKCIUTYATALMOHHO — TAKTHYICCKUE TPEOOBAHUS, MPEABABIICMBIC K
cucteMe. PaccMOTprM KpaTKO OCHOBHBIE TEXHHUYECKUE XapaKTEPUCTHKH

PTC.

YactoTa (AMana3oH 4acToT) HECYLWMX KonebdaHum

Yacrora HecyInux KOMICOAHHH UMEET MCKIIUHUTCIPHO OOJIBINOS 3HA-
ucHHUE IS CBOUCTB M BoaMoxkHOCTEH PTC. OT 4wacToThl pagrioCHrHaioB
3aBUCAT OCOOCHHOCTH HX PACHPOCTPAHCHUS, OTPAXKCHUS U paccesaust. s
M3IYUYCHUS U TpuéMa PaJHOCUTHAIOB MPUXOTUTCH HCIONb30BATh Pa3idd-
HBIC THIBI AHTCHH, PA3MYHBIC BHJbI AKTHBHBIX H MACCHBHBIX 3ICMCHTOB
BBICOKQUACTOTHBIX TPAKTOB MMEpPeAaroImux W npuéMHbix kaHamnoB PTC,
3JACKTPUUCCKUE U KOHCTPYKTHBHBIC MAPAMETPhl KOTOPHIX B 3HAYUTCIBHON
CTCIICHH OMPEICIAIOTCS 4acTOTON KkoneOanuid. YToOwl yuecTs 3TH 0COOCH-
HOCTH, BECh JHANa30H PAaTUOYACTOT, PEUICHHEM MEXKAYHAPOTHOIO KOH-
cyapTaruBHOro komureta o paauo (MKKP) mpu OOH, B 1975 r pa3ze-
AéH Ha 12 yuacTKOB (JUama3oHOB). BOTBIIUHCTBO COBPEMEHHBIX PaIHO-
TCXHUYCCKUX CHCTEM Pa3IHYHOTO HA3HAYCHHUS HCIOIB3YIOT BOCEMb W3
3TUX JHANA30HOB, KOTOPHIC HAXOAUTHCS B YACTOTHBIX rpaHuiax ot 3 Kl
10 300 I'T'u. I'panuiiel 1 oUIIHaTbHBIC HAMMEHOBAHUS JUATA30HOB PH-
BeAeHbl B TaOmuue 1.1.

Yacto B TCXHUYCCKHX XAPAKTCPUCTHKAX PATUOCHUCTEM BMECTO HECY-
el 4acToThl f YKa3bIBAKOT JJIMHY BOJNHEI A (IMANA30H JJIMH BOMH) HECY-
mmx kojebanuii. HamoMHuM, 9T0 AIHHON BONHBI HA3BIBAKOT PACCTOSHUE,
KOTOPOE MPOXOIUT PAAUOCUTHAT B CPEAC PACIPOCTPAHEHHS CO CKOPOCTHIO
¢ =3-108 m/c 3a Bpems1, paBHOE oaHOMY Tiepuoay kojacOanus 7'=1/f.

r=cT=clf (1.27)

Jlvnana3oHbl IJIUH BOJIH, COOTBETCTBYIOLIHME YaCTOTHBIM AUANa30-
HaM, TaKke yka3zaHbl B Tabmure 1.1

B nmocnenHel KOOHKE TaOMHIIbI MPUBEACHB HANMCHOBAHUS AUAIA30-
HOB PaIUOBOIH, KOTOPHIC UCIIONB30BATNCE 10 1975 roga, HO A0 cuX mop
BCTPEYAIOTCS B HAYYHO—TCXHUYCCKOH JIUTEPATYPE.
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MowHOCTL M3ny4vYaeMbiX KOnebaHum

OT BBIXOAHOM MOIODHOCTH BO MHOI'OM 3aBHCHT OOCCIICUCHHE HEOOXO-
mqumott ganpHocTH AcicTeus PTC. B 3aBUCHMOCTH OT HA3HAYCHUS U PEKH-
MOB padotel coBpemeHHbie PTC HCMONB3VIOT MEPEIATIMKH C BBIXOIHOM
MOIITHOCTBIO OT JOJICH MUJITHBATTA 10 ACCATKOB METABATT.

Tabmmma 1.1
Hanmenona- HanmvenoBanme Buja paayo-
JluarazoH pajmoyac- Juanazon
TOT HHE Pajuo- JUTVH BOITH oIt
JacToT nociie 19751 Jn0 19751
OueHb U3KHe Mupuamerpo- | Cepx-
3730xn yacToTel OHY 107100 xum BBI€ BOJIHBI IIAHHBIE
MPMB BOJIHBL
Kunomerpo-
302 300 xT't I;{f}?g&{ ac- 1?10 xM BBI€ BOITHBI E(J)In}m EB
KMB
T'exTomerpo-
300 kI ? 3 MI1g Cpezpe vac- 100 M? 1xM | BBI€e BOJNHBI Cpezmme
ToThl CH I'KMB BonHEL CB
JlexameTpo-
3MI? 30 Mt E;é;gﬁf]sq 10?100 M | Bbic BoMHEL E(;’Jf}‘;“ﬁ%
JIKMB
OuYeHb BBICO- MerpoBrie
30 MI1r? 300 MI'm | Kue 4acTOTHI 1?2710 M BOIHEI MB
OBY
YIIbTpaBbICO- Jletmmerpo-
300 M7 3 1T KHe€ YacTOThI 10cu? Iu BbI€ BOJIHBI YpTpako-
YBY JIMB poTKHe
CBepXBBICO- CaHTUMETpO- | BOJIHBI
31Tu? 30 T KHe€ YacTOThI 1710 e BBIE BOJHBI YKB
CBY CMB
Kpaitne BbIcO- Mummer-
30 1T ? 300 ITn KHe€ YacTOThI L 7 Tewm POBBIE BOTHEI
KBY MMB

YHyBCTBUTENBLHOCTL NMPUEMHLIX YCTPOMCTB

UyBCTBHTENBPHOCTh  XaPAaKTEPHU3YET CIOCOOHOCTh PaIHONPHEMHHKA
MPUHUMATE Cladble paarocurHaibl. KoauuecTBEHHO OHa oOmpeaemiseTcs
MHHUMAJIBHOH MOIIHOCTBK) CHUTHAjJa HA BXOJAE MPHEMHHKA, NPU KOTOPOH
CHUTHAT Ha €ro BhIXOAC 00CCICYHBACT HOPMANBHYIO PalOTyY BBIXOIHOTO
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VCTPOHCTBA MPH 3aJaHHBIX MOKA3aTEAX KavyecTBa (Hampumep, HEoOXoau-
MEBIH YPOBEHb Pa30OPUUBOCTH PEUH B CHCTEMAX CBSI3H, OOHAPYKCHHUC LIC-
JCH C 3aaHHOM BEPOSTHOCTHIO MO OTMETKaM Ha uuaukarope PJIC u T.1.).
OrpaHuveHHE YYBCTBHTEIBHOCTH MPOUCXOOUT M3-332 HAIHYHWS IOYMOB Ha
BXOJ€ MpUEMHNKA. BOo MHOTHX CiTydasx 4yBCTBUTEIBHOCTD ONPEACIIAIOT IO
YPOBHIO IBOMHOIO NMPEBBIIIEHAS MOITHOCTH OJIE3HOT'0 CUTHAJIA HAaX MOII-
HocThio IIyMOB. B Hekotopeix PTC 4uyBCTBHTENBHOCTE JOCTHIAcT OUCHb
maserx 3aadcHAi 10-22 Br [1], T.¢. Ha 22 mopsaaka MCHBIIC OTHOTO BATTA.

Bua usnyvyeHuss 1 napameTpbl MOAYNSUUU U3Ny4YaeMblX
curHanos

Bug wmamydaeMbeIX CHTHANOB ONPEAETAET CTPYKTYPHOE IIOCTPOCHHE
MHOrux v3mos U kaHanos PTC. Ilpu uMnyapCHOM H3MTYyYCHUH B TEXHHYC-
CKHAX XapaKTePUCTHUKAX YKa3bIBAIOT JIHTEIBHOCTh HMITYIBCOB M HACTOTY
WJIM TIEPHOA WX CIICIOBaHU.

B xauecTBe OCHOBHBIX BHJIOB MOXYJIAIINH H3ITYYAEMBIX CHTHAJIOB HC-
MOMB3YIOT aMIUIUTYAHYVI0 AM, wactotHyio UM u dazosyro ®M moayms-
nud. Yacto NpUMEHSIIOT KOMOMHUPOBAHHBIC BHIBI MOXYJISILIAN. AMILTATY-
HO-uMIynbcHVEO AWM, mmporHo-umnynschyio UM,  Bpems—
nMmirynscHYI0 BUM n ap. TTapaMeTpsr MOIyIAIINN OIIPEAETISIOT HCXOMS U3
TPeOYEMBIX TAKTHUECKHUX XaPaAKTCPUCTHUK.

XapakTepuCTUKM aHTEHHbIX YCTPOMCTB

K 0oCHOBHBIM XapaKTEepHUCTHKAM AHTCHHBIX YCTPOWCTB OTHOCAT (HopMy
U [OUPUHY JUArPAMMBI HAIIPABICHHOCTH B TJABHBIX CCUCHHAX a3UMVTAlIb-
HOU W YIJIOMECTHOHM IIIOCKOCTCH, KO3 PULMEHT YCUIICHUS aHTCHHEI, YPO-
BCHb OOKOBBIX JICMICCTKOB, BUA W MapaMeTphl MEPEMELICHUS (CKaHHpPOBa-
HUS) JuarpaMMbl HapaBJICHHOCTH B MPOCTPAHCTBE.

Bo muorux PTC xapakTepuCTHKH aHTCHHBIX YCTPOWCTB OMPEACISIOT
OCHOBHBIE TIAPaMETPHI CHCTEMBI B IIEIOM, TaKHE, KaK TOYHOCTH OIPEAEIe-
HUS YITIOBBIX KOOPAMHAT OOBEKTOB, Pa3peIIaIOIIyI0 CIIOCOOHOCTD M0 YIJIO-
BBIM KOOpPJHMHATAM, IPOCTPAHCTBCHHYIO H30HPATENBHOCTE U JP.
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MapamMeTpbl NePBUYHbLIX UCTOYHUKOB MNUTAHUS

OCHOBHBIMH UCTOYHHKAMH HNEPBHYHOIO MUTAHHS OOPTOBOU pagHoTEX-
HUYECKOH ammaparypsl ABISIOTCI MUCTOYHHKH nepemeHHoro toka 200 B
400 I'mu 115 B 400 I'y, a Takoke HCTOYHHUK MOCTOSHHOIO Toka + 27 B.

Macca — rabapuTHble XapakTepUCTUKU annapartypbl.

Macca—rabapuTHbIE XapaKTCPUCTHKH ONPEACISIOT THHCHHBIE pa3Mephl
anmaparypel, e€ Maccy U 3aHHUMAacMBIH 00BEM HPH Pa3MELICHUH HA 00BCK-
tax. OHH YacTO ABIAIOTCS OJHHUMH M3 OCHOBHBIX, ONMPEACISIOMINX Xapak-
TCPUCTHK ammapatypsl, YCTAHABIMBACMOU HA MOJBHIKHBIX OOBECKTAX, Ha
KOCMHYCCKUX U aTMOC(EPHBIX JICTATEIBHBIX annaparax.

Bonpochl 4na camMoOKOHTpons

1. TlepeunciauTe OCHOBHBIC TEXHIUCCKUE Xapakrepuctuku PTC.
2. Kakue TakTHYECKHE XaPAKTEPUCTHKH ONMPEACILIIOT MOIIHOCTh U3IY4AaEMBIX KO-
neOaHUi U YyBCTBUTEIBHOCT IIPUEMHOTO YCTPOUCTBA?

1.7 QnemMmeHmbI meopuu OnNMUMaNbHO20
ob6HapyXeHuUs1 paduocuzHasnoe

Kputepun ontumansHoro o6HapyxeHus

IMepBas 3amava, BOZHMKAOIIAS TP MPHEME CHTHAIOB PAIHOTCXHHUC-
CKUMHU CUCTCMaMH, 3aAKIIIOYACTCA B YCTAHOBJIICHUU (baKTa HaIU4IU CUTrHAlIa
B MPUHATOM KOjJCOAHHU. JTa 33a71a4a HA3BIBACTCH 3aAadchi OOHAPYKCHUS.

3anaua OOHAPYKEHUS CBOAUTCS K OTBICKAHHUIO OMPEACIEHHON CHCTEMBI
MPaBHJI, TO3BO/LIIOIINX PELIUTh, COACPKUT JH MPUHATOC KonehaHUE Io-
Je3HbIH curHan win HeT. s 9Toro HeoOXOAMMO MPOBECTH AHAIN3 MPH-
HSATOTO KOJCOAHHUs, KOTOPBIA MO COBOKYIHOCTH MPU3HAKOB Jal Obl BO3-
MOXKHOCTB OTJIUYUTH AAAUTUBHYIO CMCCh ITOJIC3HOI'O CUTHAJIA U MMOMCXHU OT
YUCTOH IMOMEXH. TaKkoH aHaIN3 MO3BOIACT YMCHBIIUTD YTUCJIO OH.II/I60‘IHLIX
PCIICHUIM, HO HE CKITIOUACT UX TOTHOCTHIO.

Jis yCmeImHoro peineHus 3a1a4i OOHAPYKCHHUS HEOOXOIUMO PACIIO-
Jlaratb HCKOTOPBIMU alIPUOPHBIMU CBCACHUAMU O ITOJIC3HOM CHUTHAJIC U I10-
MCXaX U MO BO3MOXKHOCTH IIOJHCC HUCIOJIBb30BATh 3TU CBCACHUA IIPU aHA-
JU3C MPUHATOrO KOJCOAHMSI.
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IMpuHuMaeMBbIil CHTHAI HA3BIBACTCS U3BECTHBIM TOYHO WJIH MOTHOCTHEO
M3BECTHBIM, ©CIH AJIs JIOOOr0 MOMCHTA BPEMCHH MOXKHO YKa3aTh 3HAYC-
HUS €r0 mapaMeTpoB. B peanpHBIX YCIOBHSIX MAPAMETPhI MPUHUMACMBIX
CHUTHAJIOB SIBJISIFOTCS CTYYAMHBIMH BEIUYMHAMH, 3HAYCHUSI KOTOPBIX H3ME-
HSIOTCS TOA BO3ACHCTBHEM MHOTOYHCACHHBIX (DAKTOPOB (M3MCHCHHE
JAITBHOCTH, COCTOSHHE CPEAbl PACHpPOCTPAHCHUS, OCOOCHHOCTH OOBEKTA
B3auUMO/CHCTBUS U T.11.). [103TOMY peaapHBIC CHIHABI HA3BIBAIOTCSI CHTHA-
JaMH CO CIyYaiHBIMH HapaMETPaMHd M ONTHMAbHAS 00pabOTKa TaKHUX
CHUTHANIOB ABJLICTCS CTATHCTUYICCKOM 3amaduci. [ns permenus Takoh 3amaduu
HCOOXOAMMO BBITIOJHUT ABA MOCICIOBATCIBHBIX 3TANA. BRIYHCICHHUE AImo-
CTCPUOPHOTO PACMPEACICHUS BEPOSTHOCTSH MPHUHATOTO COOOIICHUS H
MPHHATHE PEIICHHS HA OCHOBE aHAIM3a 3TOrO pacmpeacicHus. Peanmsa-
LU0 TICPBOrO 3TANA OCYIICCTB/ISIFOT ¢ MOMOIIBI) KPUTCPUCB ONTUMAIBHOTO
obOHapyxenus. Takux kKputepueB MHOro. MBI PacCMOTPUM HEKOTOPBIC
HaubONIEe YaCTO HCIONB3YEMBIC KPUTCPUH ONTHMAJBHOTO OOHAPYKCHUS.
Chopmymupyem 0000IIEHHOE OMPEACACHUE KPUTCPHSL.

Kpurepuem ontumaapbHOro 0OHAPY:KEHUS HA3BIBACTCS MPABUJIO, IO KO-
TOPOMY M3 BCEX BO3MOXKHBIX OOHAPYKHUTCICH MOXKHO BhIOpaTh HAWTYY-
1102078

Ilpu anamuse MPUHATOrO CHUrHAAA AOMYCTUMBI TOJBKO ABA PCIICHUS:
«CUTHAJI €CTh» HJIA «CUTHANA HeT». JI0ObIC APYTrUe PELICHUS UCKIOYAr0T-
i

Ecnu curnam AeHCTBUTEIPHO MMECTCS HA BXOJAC MPHEMHOTO KaHAIa
CHUCTEMBI, TO PCIICHUE 00 €ro HATHYMN HA3BIBACTCS MPABUIBHBIM OOHAPY-
skeHHEeM. BeposTHOCTE Takoro peieHust 0003HauuM P,

Ilpu Hanmuuuu cUrHama HA BXOAC MOXKET OBITh MPHHATO OIMHOOYHOS
peureHue 00 ero OTCYTCTBHH (CHTHA 3AMACKHUPOBAH IIYMOBOH MMOMEXOWH).
Takoe perneHHe HA3BIBACTCS Opomyckom curHaiga. (OQO03HAYUM BEPOSAT-
HOCTh TaKOTrO PCIucHus P

0O6a cobeiTHs 00pa3yIOT MOMHYIO TPYIINY HECOBMECTHMEIX COOBITHH,
MO3TOMY CHPaBEITHBO PABCHCTBO

P +P.=1 (1.28)

ITpumepom 1BYX PaBHOBEPOSITHBIX HECOBMECTUMBIX COOBITHI SIBJISICTCS
METAHHE MOHETHI, KOTAa PE3YIbTATOM MOXKET OBITh THOO Opén, mubo per-
Ka.

Ecnu Ha BX0A€ MPUEMHOrO KaHa/ia CUCTEMbI CHTHAJIA HET, TO PCIICHUES
00 €ro OTCYTCTBHH HA3bIBACTCH MPABHIbHBIM HEOOHapyxkeHueM. Taxomy
PEIIEHUIO COOTBETCTBYET BEPOATHOCTD Py
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OwmunboyHOE PELICHUE O HANWYHMK CUTHAJIA HAa BXOJC MPUEMHHUKA Ha-
3BIBACTCS JTOXKHOH TpeBOrou. Takoe pelicHHE XapaKTEPU3VIOT BEPOSTHO-
CTBIO Py

0O06a paccMOTPEHHBIX COOBITHS TAKKE COCTABILIIOT MONHYIO IPYIINY HE-
COBMCCTHMBIX COOBITHH, T.C.

Py+Pr=1 (1.29)

N3 geTpIpéx pacCMOTPEHHBIX BEPOSTHOCTCH, XapaKTCPHU3YIOIIUX BCIHO
COBOKYITHOCTh BO3MOKHBIX COOBITHH, HE3aBUCUMBIMH SIBIIIIOTCS TOJIBKO
aBa. Yare BCEro B Ka4eCTBE HE3ABUCHMBIX HUCIIONB3VIOT BEPOSITHOCTH Py U
P, Onpenenus 3T BEPOATHOCTH MOKHO OJHO3HAYHO ONPEICIUTh U JBE
JIpYTHUe.

Ecau npuHSATH, YTO anpHOPHBIC BEPOSTHOCTH HATHYHS U OTCYTCTBHSI
CUTHAJIA HA BXOJC MPUEMHOrO KaHA a PABHBI COOTBETCTBEHHO F(C) u P(0),
TO TOJTHBIC BCPOSTHOCTH IPABUIBHOTO PeLICHUS Py, U OMUOOYHOIO perie-
HuUs Py, pu 0OHApyKEHUU Oy YT PaBHEL

Py = P(c) ProtP(0) Py ; (1.30)
Pow = P(c) PytP(0) Py . (1.31)

CyMMa HONHBIX BEPOATHOCTEH OyaeT paBHA
Pup+ P, =1 (1.32)

EcrectBeHHO, 4TOOR B 3TOH CYMME BEPOSTHOCTD NMPABHIBHOTO PeLic-
HUS CTPEMHUNIACE K CAMHULIE, & BEPOSITHOCTE OLIMOOYHOTO PEIICHHS — K HY-
mr0. OHAKO BBIIONHUTE 3TO TPEOOBAHME TPYAHO, IO3TOMY PCATBHBIC OII-
TUMAJIbHBIC OOHAPYKHUTENN MPOCKTHPYIOT TAKUM 00pa3oM, 4TOOBl MUHH-
MH3HPOBATh OIIHOOYHOC PELICHHUC.

BriGop kputepueB ONTUMATBHOCTH M MUHHUMH3ALHS OLIUOOYHOTO pe-
LICHUS BO MHOTOM 3aBHCAT OT TAKTHYCCKHX 3234, PEIIACMBIX CHCTEMOMU,
OT HAITUYHS, JOCTOBEPHOCTH U MONTHOTHI AMPHOPHBIX CBEICHUH O CUTHAJNC U
MOMEXaX, OT LICHBI WM BECA TOT'O MM HHOT'O OIIMOOYHOTO PELICHUS H PAAa
Jpyrux ¢akTopoB. B HEKOTOPHIX cCHCTEMaX MPOIYCK CHTHAMA WM JIOKHAS
TPEBOra OAWHAKOBO OMACHHI, T.€. LICHA WK BEC 3THX OIIHOOK OJUHAKOBBHI.
B takux cucteMax B KaueCTBE KPUTEPHUS ONMTHMAIBHOCTH BBIOHUPAIOT MU-
HUMAITBHOE 3HAYCHHUE MOTHOH OIHUOKH

Py =P(c) P, + P(o) Py =min . (1.33)

Takol KpuTepHii HA3bIBACTCH KPUTCPUH MHHHMYMA TIONHOW OIINOKH.
HHorza ero Ha3pIBAIOT KPUTEPHEM HICATEHOTO HAOMIOAATEIS.

B apyrux cucremax 1eHa WIH BEC JIOXKHOM TPEBOTH U MPOIYCKA CHUTHA-
7aa MoryT ObiTh  paznuydbiMi. Eciu o0o3Haunte miary (mrpad) 3a mpo-
MYCK CHTHATA 7y, & TUIATY 32 JIOXKHYIO TPEBOTY 7y, TO TOTHAS BEPOSTHOCTh
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OIUOOYHOTO PELICHUS ¢ YIETOM 3THX BECOBBIX KO3 duImMeHTOB OyaeT
paBsHa
Pou=r.P(c) P, + 1. P(O) Pp. (1.34)

Takyro BEpOSTHOCTh HA3BIBAIOT CPEAHUM PUCKOM. MUHHMATIBHOC 3HA-

YEHUE 3TOU BEPOSITHOCTU
Pou=r, P(c) P, +rP(0) Py =min (1.35)
HA3BIBAIOT KPUTEPHEM MHUHHMYMA CPETHETO PHUCKA.

Kpurepnii MuHIMYMa cpemHEero pucka sBiserca Oonee oOmMUM KpUTe-
pueM. Tax kpuTepuil HACaTbHOrO HAOMIOAATENS SBICTCSA YACTHBIM CIy4a-
€M BTOrO KPUTEPUS NPH

Fn=rg= 1. (1.36)

B cucremax paguookaioHHOro 0030pa U OOHAPYKCHHUS LCNICH, Kak
MPABUJIO, OTCYTCTBYIOT AIPUOPHBIC CBEACHUS O HATMYUHU WM OTCYTCTBHU
uenei B 0do3peBacMoM 00bEME MPOCTpaHCTBA. B 3TOM ciiyuae moctpocHue
ONTUMAITBHOTO MPHEMHHUKA OCYILICCTBISIOT B COOTBETCTBUU C KPUTCPHEM
Hetimana — Ilupcona, npyu KOTOPOM BEPOATHOCTD JIOXKHOH TPEBOTH Orpa-
HUYHBAIOT HEKOTOPBIM 33JAaHHBIM 3HAYCHHECM, & BEPOATHOCTU MPOIYCKa
CHUTHAJIA MUHUMH3HPYIOT, T.C.

P, =const; P,=min. (1.37)

Tak kak BEepOATHOCTD P, 00pa3yeT ¢ BEPOIATHOCTHIO Py, TIOMHYIO TPyII-
my coOpITHH, TO Kputepui Helimana — [TupcoHa yarne 3amichiBarOT B ApY-
T'OM BHJE

P, =const; P,,=max, (1.38)

T.€. ONTUMABHBIN NPUEMHUK JODKEH 0OCCICUHBATD MMOIYUCHHC HAH-
OoNBIICH BEPOATHOCTH MPABHIBHOTO OOHApYKeHus Py, Mpu 3aJaHHOU Be-
POSITHOCTH JIOXKHOH TPEBOTH P ;.

XapakTepucTuku oGHapyXeHus

KonuuectBennast orieHKa paboThl IPUEMHUKOB OOHAPYKCHUS OCYIIE-
CTBJISICTCS C TIOMOIIBIO XAPAKTECPUCTHK OOHAPYKECHHUS, MPSICTABISFOIINAX
€000l rpaduKu 3aBUCHMOCTH BEPOATHOCTEH MPABUIIBHOTO OOHAPYKCHHUS
P, 1 TOXKHOU TPEBOTH P, OT VABOCHHOT'O OTHOIICHUS SHCPTrUM curHana k.,

K CIIEKTPATbHON TIOTHOCTH ITymMa Ny Ha BXOJe MPHUEMHMKA
EC
q=,2— (1.39)
No
ITOT mapaMeTp 4acTo Ha3bIBAIOT OTHOLICHHUEM CHTHAM / IIYM TI0 SHEPTHHL.
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CrekrpaibHas IIOTHOCTD [IyMa PAaBHA

No=ky kT, (1.40)
rae ky - xospunuent myma npuémaunka; £ = 1,38-23 Br / I'n / °K - mo-
crosinHas bormeumana; 7 - abcosroTHas Temneparypa no mkaine Kenpuna.

CrangapTHON TeMIEpaTypol A HOPMAJBHBIX YCAOBUM cuuTacTes /g
=290 °K, ogHaxo 4acTo MpH OPUCHTUPOBOYHBIX PAcUETax, HE TPCOYIOLINX
BBICOKOU TOYHOCTH, OepyT okpyriaéHHoe 3HaueHue 7, = 300 °K.

Bua xapaktepuctik obHapy:KeHHs mokasaH Ha puc.1.23
Kaxxnomy 3HaueHHIO OTHOLICHHUS CHUTHAM / IIYM ¢ COOTBETCTBYCT OXHA Xa-
PaKTEepHUCTHKA

Poo=f(Pw). (141)

Tlepexon u3 OAHON TOUKN JAHHOM

KpPUBOU B JPYIYEO OCYIIECTBIISIETCS
W3MEHEHHEM TIOPOTOBOTO YPOBHA, C
KOTOPBIM B ONTHMAJbHBIX MPUEMHH-
Kax CPaBHHUBACTCS HAMNPsKCHHE, 00pa-
3VIOIIEECS HA BBIXOAC CXEMbI 00pa-
00oTKkH curHanoB. BakHo mnomuepk-
HyTb, 4TO KAXKIOMY SHAUCHHIO BEPO-  Pyc.123 HapaKtepHCTHIH o0HAPYHEHIA,
ATHOCTH MPABUIBHOTO OOHAPYKECHUS od =gl = gl
COOTBETCTBYET BIOJHE  OIPEACIEH-
HOC 3HAUCHHUEC BEPOATHOCTH JIOXKHOH TPeBOrH. AOCOTIOTHBIC 3HAUCHHS Ka-
JKIOH Tapbl BEPOATHOCTEH 3aBHCAT OT COOTHOIICHHS CUTHAJA U IIIyMa, CITO-
coba 0OpabOTKN MPHHATHX CHUTHAJOB, TPEOYEMOH TOUYHOCTH ONpEACTsc-
MEIX MAPAMETPOB U JIPYIUX (PaKTOPOB.

[Ipu yBENWYCHUN OTHOLICHUS CUTHAN / IIYM XapaKTCPUCTHKH OOHAPY-
JKEHHS CMEINAIOTCA BIEBO M BBEPX, UTO, IPU MPOYMX PABHBIX YCIOBHIX,
COOTBETCTBYET JIUOO YBEIUUCHUIO BEPOSTHOCTH P, IPU BEPOSTHOCTH P =
const, TU00 YMCHBIICHUIO BEPOSTHOCTH P, MPHU BEPOSTHOCTH .= const.
Takum o0pazoM, Npu VBEIHMUCHUH OTHOIICHUS CHTHAM / IIVM HAAEKHOCTh
OOHAPYKCHUS BO3PACTACT.

CTpyKTYypHOE NOCTPOEHMNE ONTUMAarbHbIX
NPUEMHUKOB

B 3aBucuMocTH OT 33124, CTOAIMUX MEPE] aANNapaTypord 0OHAPYKCHUS,
U HaJdW4us arpuUOpPHBIX CBEACHUH O mapaMeTpax MOJIC3HBIX CHTHAJIOB U
MOMEX pPeann3audsl ONTHMAIBHBEIX MPUEMHHUKOB MOMKET OBITh PAa3IHIHOM.
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PaccmoTpuM BapuaHTEI MOCTPOCHHUS TAKUX OPUEMHUKOB I HEKOTOPBIX
CIIyJacs.

O6HapyxeHue cu2Hanoe C u3eecmHbIMU napamempamu

B »sroMm cnydae ciydaliHBIM COOBITHEM SIBISICTCS caM (haKT HATHYHUS
WM OTCYTCTBHS CHTHANIA Ha BXoAc npuéMHuka. [ perrenus Takoi 3ana-
YU OPUHATOC KOIEOAHUE #,,(f) CPABHUBAIOT C OMOPHBIM CHUTHAJIOM, MPEI-
CTABJLIOIINM KOITHIO OXKHIACMOTO CHTHANA, Uon(f) M ONPEIETSIIOT CTCICHD
UX COOTBETCTBUSA. KOMHUCCTBEHHOH MEPOH CTEIICHU COOTBETCTBHS SIBJISICT-
€ KOPPEMALMOHHBIM HWHTErpal, BBIMHCICHHOE 3HAUYCHHE KOTOPOro yCTa-
HABIHMBACT BEPOATHOCTHYIO CBA3b MEXKIY OTACTBHBIMH 3HAUCHUSIMU CHTHA-
JI0B

z(t) = j'ugx Oyu Odr. (1.42)
0

Uem OGomplie 3HAYCHHE KOPPEISALHOHHOTO HHTErpana, TeM Oojblie
CXOACTBO MPHHSITON PECaTH3ALHK C KOMUCH CHTHAJA, TeM OOJIBLIC BEPOSIT-
HOCTb MPABUIBHOTO OOHAPYKCHUSL.

Takum o0pazoM, ONTHMATIBHBIA NPHEMHHUK LTI OOHAPYKCHUS TaKOTO
CHUTHANa JO/KCH HMETb KOPPEIATOP, BBIUUCISIFOIMN KOPPEISILUOHHBIN
HUHTErPaJl, U NOPOrOBOE YCTPOUCTBO.

Koppemnstop npeacrasiser coboi MOCIC0BATEIbHO COCIHHEHHBIC YM-

0 Ugpp ) HOXuTeTe YM u wmHTCrpa-
UBX_} w = wn sl vny p_E;’EH”E top UH (puc.1.24). Pesymb-
TaT YMHOXCHHS BXOITHOTO

Tugnm TUD Up(f) ©U  OMOPHOTO  Uoyr(F)

Pre.1 24 CTpyreTypHAT ceMa KOP PEITAHOHEOTD T HEMHIEA. CUT'HAJIOB MHTCTPUPYCTCA B
TCUCHUC JUIMTCIbHOCTH

JCHCTBUS CHTHAJA HA BXOAC T. DBBIXOAHOC HAMPSLKECHHE HHTErpatopa
,(T) CPAaBHUBAETCS B VCTpoMcTBe Toporosoro ypoeus YIIV ¢ yposHeM
Us. Ecnu tty(t) > Uy , TO MPUHUMACTCS PELICHHE O HATWYMK CHTHAA HA
Bxoge mpuéMHuKa. [Ipu uy(t) < U, cumrarT, 94TO CHrHana BO BXOIHOH
AITUTUBHOHU CMECH HET.

Takoit onTuMaabHBIH MPUEMHUK YaCTO HA3BIBAIOT KOPPCISIIUMOHHBIM
MPUEMHHUKOM.
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O6HapyxeHue cuzaHana co cay4alHol HavyanbHOU ¢ha3oll

VYIpoleHHas CTPYKTYPHAS CXEMa ONTUMAIBHOIO NPUEMHHUKA A 00-
HAPV)KCHHS TAKOT'0 CHrHana npuseacHa Ha puc.1.25. Ona Bmovaet B cebs
(UNBTpP, COrnacoBaHHBU ¢ NMpUHUMacMbiM curHanoM CO, ammmuTyaHBIN
nerextop Al m yerpoticteo moporosoro yposHsa YITVY.

Ugbi )

g (1) PIE W EHKE

CO = A 3 ¥Y —

Tu,

Pre.1 25 CrpyeTypHA cXeMA OITTHMATEHOTD TP HEMEHES LT
06 Hap &S CHIHATIOE 00 CITVUARHOH HAUATEHOH dasoi

CornacoBaHHEIM Ha3biBacTCd (PUABTP, KOADIUIMEHT Nepesadn KOTo-
poro K(jo) ecTh BETHMYHUHA, KOMIUICKCHO COMPSDKEHHAS CO CIICKTPOM CHT-
Hanta S(jm)

K(jo) — S(jo) (1.43)

KoMmmuiekcHas COMpsuKEHHOCTE YaCTOTHOH XapaKTCPUCTHUKH (uiibTpa
NPUBOANT K KOMIICHCALIMH B3aUMHBIX (DAa30BBIX CABHUTOB MCKAY CIICK-
TPaTbHBIMH COCTABIIIOIIMMHU CHTHANA, BCE COCTABIISIIOLINC CYMMHPVIOTCS
U BBIXOJHOU CHTHAJ JOCTHracT MAKCHMAJIbHOTO 3HAYCHHUS

7
s (1) = st — )t (1.44)

HNmnynbcHas mepexomHas XapakTepUCTHKA COTJIaCOBAHHOTO (puIbTpa ¢
TOYHOCTBIO JO MOCTOSHHOT'O MHOXKHTENS SIBJIICTCS 3EpKalbHBIM 0TOOpa-
JKCHHEM BXOJHOTO CHUTHAJA Ha OcH BpeMeHHU. Takoi GumbTp obecreunBact
MaKCHMAaITbHOC OTHOIICHHE NTUKOBOTO 3HAYCHHUS CUTHATA K CPEIHEKBAAPA-
THYCCKOMY 3HAYCHHUIO IIyMa.

Curnan, npowenmuii unstp CO, meTeKTHPYETCS aMITUTYAHBIM Jc-
tekropom AJl u cpaBHHBacTCs B moporoBoM ycrpoiictee YIIY ¢ moporo-
BbIM ypoBHEM Uy. TOUHO TaK k€, KaK B MPEIABLAYIICM CIYYAC, SCINH Uy (T)
> U, , TO MPUHUMACTCS PELICHUE O HANMYHMN CHTHANA HA BXOJAC MPUEMHHU-
Ka. [Ipu 24 (7) < Uy cuutarot, 4to curHaia Ha Bxoae HeT. pu 3amaHHbIX
3HAYCHUAX BEPOITHOCTCH MPABHIBLHOTO OOHAPYKCHHS ', U JTOKHOU Tpe-
BOTH P, 11 0OHAPYKEHHSI CUTHATIA C HEM3BECTHOH HavanbHOU (pa3oii Tpe-
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Oyercs Oonplee 3HAYCHUE OTHOLICHUS CUTHAN / IIYM ¢, YeM Il oOHapy-
KCHUA CUTHAJIA € MMOJHOCTHIO U3BCCTHBIMU HApaMCTPaAMU.

0 04 08

Pre.1 26 ZapHcHMOCTE HeoSX0mHMOTO
OTHOILUEHHA CHIHAT / 1Y OT

10 BUAHO U3 rpaduKoB, MPHUBEACH-
HBIX Ha puc.l.26, zaBucmmoctHn ¢q =
APro) AN CUTHANA, W3BECTHOTO TOYHO
(MyHKTHpHAS JTHHUSA), U I CHTHAIA CO
CAyYaifHOM HauajpHOU (a3oi (crutomm-
Has JUHHUS). DTO Pa3uyue Mano MpH
OONBIIOH BEPOATHOCTH NPABUIBHOTO
oOHapyxeHus Py, 1 Maol BEpOATHOCTU
JIOKHOW TpPEeBOTH P, HO MPH YMCHBLIC-

TATTAHHOH EE&P0ATHOC TH

vuu P, u pocre P, pazmuune tpedye-
TMPAEHIBHOTO 00 HAp e HIT

MBIX 3HAYCHUH BCIHYHHEI q MOXCT
CTaThb BCChbMa CYHICCTBCHHBIM.

O6HapyxeHue navyku KO2ePeHMHbIX UMMYJ/IbCHbIX
cu2Hasios co cnydaliHoll HavanbHoU ¢ha3ol

IMTauky UMIYIBCHBIX CHTHAIOB HA3BIBAIOT KOTCPCHTHOW, CCITH B MPEAC-
JaX BCCH MAYKH HMMECT MECTO OmpeAcaCHHas (DYHKIHUOHAIBHAS 3aBHCH-
MocTb Gasel konecOanuil or BpeMeHHU. llpu 3ToM HauaneHas (asza MpUHH-
MAEMBIX CUTHAJIOB MOXKET ABJISATHCS HEU3BECTHOM ClIydaltHON BEIMUYMHOMN,
HO MEXAY Ha4aIbHBIMHU (ha3aMu OTACIbHBIX BRICOKOYACTOTHBIX UMITYJIECOB
uMeeTCs (PyHKIIMOHAIBHAS CBSI3b.

VYhpoleHHas CTPYKTYPHAS CXEMa ONTHMAJIBHOTO MPHEMHUKA IS 00-
HAPYKCHUS TAYKH OJMHAKOBBIX KOT'CPCHTHBIX MMIY/IBCOB TPHUBCICHA HA

Ugalt) puc.1.27. Ilpnémuuk co-
— Lo n3 JEp>KUT QHUIBTP, COTIACO-
ll- l Uppe (1) BAHHBIHA C  OTACIbHBIM

ok PEwEHIE UMIOYIbCHBIM — CHTHAJIOM

L 2 Y — CO, nunmro saxepxku JI3

¢ (ny - 1) otBOZaM, TIC MY
- YHCNO  HMIYIBCHBIX
CHTHAJIOB B TMAUKe, CyM-
MaTop CHTHAIOB X, oOpa-

Tus

Prc.1.27 CrpyeTypHAT cXeMa OTTHMATTE HOTO IHEMHEES [T
OSHAPTESHHA TAYRH KOTEeHTHED, HMITYIECHED CHIHATIOE.
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3VIOIUXCSA HA OTBOJAX JIMHHUH 3QACPKKH, U TIOPOTOBOC VCTPoHcTBO. Ecin
MICPUOA CIICAOBAHUS HUMIYJIbCOB 0003HAYUUTH [y, TO oOmas 3axepxka JI3
Oyaer paBHa

T = (nI/I - 1) TI/I (145)

B MOMEHT OKOHYAHHS MAYKH UMITYJIbCOB HA BBIXOJAC CyMMAaTOpa OyJeT
HMETh MECTO HauOONbIIEEe 3HAUCHHC OTHOIICHHS CHTHAM / IOyM, OIMpEAc-
TAEMOC CYMMAPHOH SHCPTHUCH MAYKH UMITYJIRCOB. BRIXOTHOC HAMPSKCHUC
cymmaropa nogaércs Ha yerporcteo YIIY mis cpaBHCHHS ¢ MOPOTOBHIM
YPOBHCM Uo U NPUHATUA PCHICHUA O HAIWYINU WA OTCYTCTBHUU CUTHAJIA HA
BXOJ¢ NPUEMHHKA.

O6HapyxeHue na’yku HeKO2epPeHMHbIX UMMYNbCHbIX
cu2Hasnos

IMayky UMIOYIbCHBIX CHTHAIOB HA3BIBAIOT HEKOTCPCHTHOM B TOM CIIy-
4ae, ¢CIM HAYAIBHBIC (ha3kl OTACTBHBIX UMITYJIBCOB B MAYKE CTATHCTHICCKU
HE3aBUCHUMBI.

Ha puc.1.28
HOKA3aHA  yHpPO- Unsf) P Upac 1)

BXx 1 | el EHKE
WICHHAs  CTPYK- = Cco 3 Al P Y Iy >
TypHas CXeMa OrI- ! TUD
THUMAJILHOTO TIPH- !
éMHMKA 1011 O0- :
HAPY/KCHHAS TaAKUX

Pre.1 28 CTpWETYHHAR CHEMA OTTTHMAEHOTD T EEMERER FHIT 05 HAY W 6 HIA TAUEH
CHTHAJIOB. HpI/I- HEEOTE[EHTHED, HMITHIIE CHEL CHTHANDE .

€MHHUK BKJIIOUYACT

B ccOs CICAVIOIIUE 3JICMCHTHI. (UIBTP, COTIACOBAHHBIA C OJAMHOYHBIM
uMITyibCHbIM curHaaom C®, ammmuryaaeii aerekrop AJl, perupkyasTop
PLI, ncionp3yeMbIil AT HAKOIICHHS BUACOUMITYIBCOB, H YCTPOUCTBO TIO-
porosoro yposas YIIVY.

PermnpxyasaropomM Ha3BIBAIOT YCTPOMCTBO, COCTOAINEE M3 YCHIUTEII Y
UMITYJIbCHBIX CUT'HAJIOB, OXBAUYCHHOI'O HOI0KUTCILHOMU O6paTHOI\/'I CBA3BIO C
3a0CPKKOH B MMHUM 3aaepkku JI3 Ha mepuon crnexoBaHHUS UMITYIBCOB 7.
Hist Toro, utoObl n30ekKaTh CAMOBO30YKACHUS PCLIUPKYJISITOPA, MPOU3BE-
JaeHHe KOA()(PUIIMECHTOB MEPEAAYH YCUTHTES ky U TUHUM 3QJCPIKKH Ky, BBI-
OHPAOT HECKOIBKO MCHBIIIC CAUHHLIBI

by b < 1. (1.46)
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OaHAKO 3TO YCIOBHE MPUBOAUT K TOMY, YTO HAKOIJICHUE UMITYJIECOB
MMPOUCXOAUT HE ONMTHMATBHBIM 00Pa30oM, MO3TOMY TaKas CXEMa SIBIIICTCS
kBazuonTuMaaeHOU. Kpome Toro, mpu omnHAKOBOW CYMMAPHOH SHCPTHHU
CUTHAJIOB HAa BXOJE ONTHUMAIBHBIX NMPUEMHHUKOB PE3YIBTHUPYIOIIEE OTHO-
IICHUE CUTHAJ / IIyM HA BBIXOAC STHX MPUEMHUKOB OKA3bIBACTCS AJISI HE-
KOT€PCHTHOH MaYK{ UMITYJBCOB MCHBIIE, UEM Y KOTEPEHTHOH. ITO 00BsiIC-
HSETCH TEM, UTO CYMMHUPOBAHUE UMITYJIbCHBIX CUTHAJIOB B PELIUPKYIATOPE
MPOUCXOIUT IOCJIE HEMWHEHHOro 3JEMEHTA — JETEKTOpa, KOTOPBIH yXya-
IIACT COOTHOIICHUE CUTHAJ / IIYM HA BBIXO/C 110 CPABHCHHUIO C STHM COOT-
HOLIEHUEM Ha BXOJE.

Ilpunarue pemecHUsS O HAIWYAN WX OTCYTCTBHHM CHTHANA HA BXOIC
NPUEMHOTO YCTPOHCTBA MPOU3BOAUTCS IIOCJIE CPAaBHEHHUS BBIXOAHOT'O CHUT-
HaJIa PCHUPKYIATOPA ¢ MOPOTOBEIM VPOBHEM UJ; B TIOPOTOBOM YCTPOHCTBC
VITY.

OnmumanbHbIl NPUEMHUK Onsi OBHapyXeHust U
pacrno3HaeaHusi cua2Hasos

B peanbHBEIX YCIOBUAX, KaK MPABUIIO, BO3HHUKACT 334242 HE TOIBKO
¢ukcupoBath GaKT MPUCYTCTBUS CUTHANA HA BXOJC MPUEMHOTO KaHama, HO
Y ONPEACTHTEL IPU3HAKH CUTHANA. Takas 3a1aua Ha3bIBACTCH OOHAPYIKECHH-
€M U pacro3HaBaHueM cHrHanoB. OnTHMAIbHBIA TPUEMHHUK B 3TOM CITydac
CTaHOBHUTCS MHOTOKAHATTBHBIM.

VY HpOIEHHOE CTPYKTYPHOE MOCTPOCHHUE TAKOTO MPHEMHHUKA IPHBEICHO

Ha puc.1.29. ITpuém-

Yeen Aug HHUK COCTOWT U3 1 Ka-
= COO0q 3 YY1 K1 HasoB. B xaxxaoMm ka-
. Tuu HAJIC €CThb Ta WIHA I/IHVaH

B | Al cXeMa ONTHMaTbHOU
Vsl COO;j 3 YITY, I Wi 00paboTKH CUTHATIOB
N Tos COO. Berxoanoe Ha-
Ugtixn Aun MPSKEHUE DTHX CXEM
3 COOn—3{ ¥M¥n Wn B KQKIOM KaHaJIC
TU i : CpPaBHMBAECTCS C MOPO-
0 peleHie rOBEIM ypoBHeM U B
E ycrpotictee YIIY.

Pre.1 29 CTpyETVpHAR CXEMA ONTHMAIEHOTD TEHEMEHHEA MLT 00 HAR VHSHIHA HpCBbIH.IGHI/Ie opo-
PACTIDSHABAHHA CHIHATIOE.
TOBOT'O YPOBH (HK-
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CUPYCTCA COOTBCTCTBYIOIUM KaHAJIBHBIM WHIAUKATOPOM Un BOCIIPUHUMA-
CTCH, KaK HAIMIUC CUTHATIA B 3TOM KaHaie. B cymmarope X ocymecTBisacT-
¢s1 CyMMHPOBAHHE MPEBBIIIEHUH MOPOrOBBIX YPOBHEH BO BCEX KAHATAX

uy = 3 A, (1.47)
i=1

CyMMapHOE HAIPSKEHHE MOXKET OBITh UCIOIB30BAHO A OOHApYIKe-
Hus curHana. [lpu uy = 0 cuuTaroT, 4To CHrHama Het, a npu sy > 0 pukcu-
pyercd Hanmune curaana. JlaHHele 0 TOM, KaKOH MMEHHO CHI'HAJ OOHapy-

SKCH, TIOIYUAIOT ¢ TIOMOIIBIO KAHAJbHEIX HHIUKATOPOB.

B paccMOTpEeHHBIX BBIIIE CXEMaX ONMTHMAIBHBIX MPUEMHHUKOB VKA3bI-
BaJIMCh TONBKO TC DJCMEHTHI, KOTOPBIC MPHUHITUITHAIBHO HEOOXOAMMBI TS
00paboTKH aIAUTHBHONH CMECH CHTHAJA M IIyMa HA BXOAC. B peanpHbIX
MPUEMHHMKAX TIOMUMO OJTHX D3JCMCHTOB HCIONB3VIOT TAKKE PA3IUTHBIC
JPYTHE YCTPOMCTBA (HAMpPUMEP YCHIIUTEITH, MPeoOpa3oBaTeiu 4acToThl U
Jp.) HC UMCIOIMUC MPUHIMITHAIGHOTO 3HAYCHUS I ONTUMAJBHOM obpa-
OOTKH CHTHANOB, HO 0OCCIICUMBAIOIINE NOTYUICHHE HEOOXOIUMBIX TEXHH-
YECKHMX TIOKA3aTenci MpUEMHUKA (YPOBCHD HAIPSDKCHHUS WM MOITHOCTH
BBIXOJHOIO CHTHANA, MHIUKAIKSI 3TOrO CUIHAIA U T.1.).

Bonpochl 4na caMmOKOHTpons

. Kakyto 3amauy B nepsyto ouepens pemaer PTC mpu npuéme curnanos?

. Jlafite onpeacacHHUE KPUTCPHSA OMTHMATFHOTO OOHAPYKCHHUA.

. Kakme pemeHms MOTyT OBITh IPHHATHI B IIPOLIECCE OOHAPYKEHUS CHTHATOB?

. B kakux ciay4asix HCHOMb3YETCs KPUTEPUH MEUHIMYMA ITOTHOH OIMHOKH?

. [losicanTe 0COOCHHOCTH KPUTEPHI MHHUMYMA CPETHETO PUCKA.

. B kakux ciy4asx ncroib3yioT kpurepuit Hetimana — [Tupcona?

. Uto mpeacTaBIsArOT COOOH XapaKTCPUCTHKA OOHAPYKCHHA?

. Hapucyiite CTPYKTYpHYIO CXEMY W IOSICHUTE MPHHIUI PAOOTHI ONTUMAILHOTO
MPUEMHUKA U1 OOHAPYKCHUS CHTHAJIOB C M3BECTHBIMH ITAPAMETPAMHL.

9. Hapucyiite CTPYKTYPHYIO CXEMY H MOSCHWUTE IMPHHIMI PaOOTHl ONTHMAJIBHOTO
MPUEMHUKA U1 OOHAPYKCSHUSI CHTHAJIOB CO CIyYalHOM HAYaIbHOH (ha3oi.

10. Hapucyiite CTPYKTYPHYIO CXEMY H TOSICHUTE MPUHIUI PpabOThI ONTHMAIBHOTO
MpUEMHUKA 1711 OOHAPY)KCHHA IMAUKH KOTCPEHTHBIX HMITYJIbCHBIX CHTHAJOB CO
CIIyJaWHOW HA4YaIbHOU (pa3oii.

11. Hapucyiite CTPYKTYPHYIO CXEMY H TOSICHUTE MPUHIUI PabOThI ONTHMAIBHOTO
MPUEMHUKA U1 OOHAPYKCHUS TAYKA HEKOTEPCHTHBIX UMITYJIbCHBIX CHTHAJIOB.

12. Hapucyiite CTPYKTYPHYIO CXEMY H TOSICHUTE MPUHIUI PadOThI ONTHMAIBHOTO
TMPUEMHUKA U1 OOHAPYKCHIUS U PACTIO3HABAHUS CHTHAJIOB.

01N LN
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1.8 QHepecemuyeckue xapakmepucmuku PTC

OnHOU W3 OCHOBHBIX SHEPTCTHUCCKHX XAPAKTCPUCTUK PATUOTCXHHUYC-
CKOHM CHCTEMBI SIBJISICTCS YPABHCHUE JATBHOCTH, CBA3BIBAIOLICE NATBHOCTh
aeiicteus PTC ¢ e€ OCHOBHBIME MapaMeTpaMu, MapaMeTpaMu OOBEKTa
B3aMMOJCHCTBHS (OTPAKAIOIIEH CIOCOOHOCTBIO, IHEPrETUYCCKUM IMOTCH-
[UAJIOM H T.IL.) H CBOUCTBAMU CPEIBI PACIIPOCTPAHCHUS PaJNOBOIH.

[Ton mampHOCTRIO ACHCTBUS PAIUOTCXHHUYCCKUX CHCTEM MOHHMAIOT
MAaKCHMAITBHOE PACCTOSIHHE, ITPH KOTOPOM OOCCIICUUBAIOTCS 33JaHHBIC MO-
Ka3aTelu KadecTBa pabOTEl CHCTEMBI, HANPUMEP 3aJaHHBIC TOUHOCTH W3-
MEPECHHS YITIOBBIX KOOPAWHAT, CKOPOCTH ABHIKCHHS M IPYTUX HABUTALH-
OHHBIX NAPaMETPOB OOBEKTOB.

[Ipu ompeaencunn pameHocTn gevictus PTC paszengror Ha 3ampo-
cHBIC U OezzampocHbie. Cpenu 3ampoCHBIX CHCTEM B CBOKO OUCPEAb PasiH-
YAIOT 3alPOCHBIC CUCTEMBI C TTACCHBHEIM OTBETOM U 3aMPOCHBIC CUCTEMBI C
AKTUBHBIM OTBETOM.

BeiBox ypaBHeHus gameHOCTH mposeaeM qus 3ampocHod PTC ¢ mac-
CHUBHBIM OTBETOM I0PU VCIOBHH, HYTO
crucreMa B 00bekT B3aumoaeicTeus OB,
OTPaKAIOIUH PATHOCUTHANBL, PACIIONO-
JKEHBl B CBOOOJHOM IMPOCTPAHCTBE, T.C.
KOrAa B 30HC JACHCTBHS CHCTEMBI HET
JPYTUX OTPAKAIOMHX OOBEKTOB M akK-

THBHBIX WCTOUHHKOB PaJHON3TYUCHHMA
PTC
(puc.1.30).
Puc. 130 K BEEONY OCHOBHOID YDPABHSHKSA Curnaner nepenatunka PTC olmy-

R HOeTH meHnTERA FTC garor o0bekt OB, mampumep camonér,

HaxXOZAIMUICS Ha paccTOIHHH R, [Ipy n30TpomHOM M3TyHeHWH, T.€. paB-
HOMEPHOM M0 BCEM HampasjcHusM (iSOS — paBHBIA + tropos — MOBOPOT,
HAMNPaBICHUE), MOIIHOCTh MEPEAATINKA £, PABHOMEPHO PACIIPEACTIACTCS
IO TIOWAIU cepHICCKOi MOBEPXHOCTH
Sep = 4m R, (1.48)

rae R — paguyc chepsi.

[T10THOCTE MOTOKA MOIHOCTH B MECTE PACHONOKECHHUS 00BEKTA B 3TOM
cnyyae OyAeT 0OpaTHO HPOIMOPLMOHATBHA KBAIAPATy PACCTOSHHUS OT HC-
TOYHHUKA U3JITYUCHUA
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I1 PH (1.49)
o = 7 .
47tR0B

Ecnu antenna nepenaTuanka 001a1aeT HAIPABICHHBIMEA CBOHCTBAMH,
TO OHA KOHLICHTPUPYET U3TY4ACMYI) MOIIHOCTD B MPEACIAX THATPAMMBI
HarpasIeHHOCTH. KOJIHYECTBEHHO CTEICHP TAKON KOHIICHTPALIMU OIPEIS-
asiet kodddunueHT yeuaenus anteHabl G, B 3TOM ciydae mioTHOCTh mo-
TOKa MOLIIHOCTH Ha JATBHOCTH 00BbeKTa OyJCT paBHA
o - PHGH

OB

. (1.50)
TR,

IMpouzsenenue P G, = I, 4acTO HA3BIBAKOT DHCPTCTUUCCKUM IOTCH-
LUAJIOM CTAHIMH M OOBIYHO BRIp2XKAIOT B Acuubenax. Hanpumep P, = 10°
Br: G,=10% D.=P,G,=10° Br=380 1b.

[Tpu 06nayueHUH 0OBEKT CTAHOBHTCS HCTOYHHKOM BTOPHYHOIO H3TyUC-
HUS B 9aCTh OTPAXKEHHOH MM 3HEPTHH JocTHTracT npuéMHod anternsl PTC.
CBOﬁCTBa O6’beKTa KAaK BTOPUYIHOI'O U3IYIaTC/IA 3aBUCAT OT AJIMHBI BOJIHBI
CUTHAJIOB OOTYUCHUS, OT HANPABJICHUS OOMYUCHHS, OT Pa3MEpPOB, (HPUBNKO—
XUMHYCCKUX XAPaKTCPUCTHK M KOHPHUTypannuu 0ObeKTa B3aUMOACHCTBHSL.

Kak m3BecTHO, OTpakeHHe pPaguOBOJH OOYCIOBIEHO TEM, HYTO
0001 pusnueckuii 0ObEKT, HAXOMIIIUNCSA HA MyTH PacIpOCTpaHe-
HUSl PaguOBOJH, OyJeT MPEeACTaBIATb ISl HUX CPedy C APYTHMH
3HAUYEHUSMM MAarHUTHOW M AMSJIEKTPUYECKOH MPOHULAEMOCTU IO
OTHOLIEHHUIO K MEPBUYHOHN cpene. Bceimeacrsue 3TOro Ha rpaHuLe
paszena ABYX Cpenl BOJIHBI OTpa)KaroTcs U npenomisitores. [lpu stom
9acTh YHEPTUU OOJyHaIOIIe BOJHBI BO3BPALIAETCS B MEPBYIO CPELY,
a 4acTb €€ MpesoMJBIeTCs U NMEePEeXOIUT BO BTOPYIO cpeny. Xapak-
Tep OTpakeHWsi PaAUOBOJH OT IOBEPXHOCTEH, pa3Mepbl KOTOPBIX
MHOTO OOJbIIe JUIMHBI BOJHBI OOYYalOIUX CHUTHAJIOB, ONMpeaesseT-
Csl TIPEXKAE BCEr0 COOTHOIIEHUEM MEXKIY UIMHOW PaJMOBOJIHBI A U
pasMepaMH HEPOBHOCTEH OTpakarolleld MOoBepXHOCTU. Ecnu nuHen-
HBIA pasMmep d, XapaKTepH3YIOUINI MaKCHUMAJIbHYIO HEPOBHOCTb I1O-
BEPXHOCTH, MHOTO MEHBIIE JUTMHBI BOJHBI d<< A, MMOBEPXHOCTb SIB-
JSieTCsl ISl JAHHOTO M3JIy4eHUs! TIaJKOH, 3epKajbHON U OTpa’keHue
OT Heé MPOUCXOIUT MO 3aKOHAM I'e€OMEeTPUUYECKOl ONTHUKH: yroJ ma-
neHust paseH yriy otpaxkenus (puc.1.31). Ecnu pasmepsr HepoBHO-
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CTeli MOBEPXHOCTH CPABHUMBI C JJIMHOM BOJIHBI d =~ A, TIOBEPXHOCTD
SIBIISIETCS [T JAHHOTO W3JIyYeHHsI [IEPOXOBATOMN, a OTPakK€HHE OT
He€  MPOUCXOIUT muddysHO
(diffusio — paccesiHMe) TOTUUHSISICH
3akoHy JlamOepra, T.e. Oonee wiu
MEHe PaBHOMEPHO BO BCEX Harpas-
JEHUSX, KaK OTO TIOKa3aHO Ha

puc.1.32. IHTEeHCUBHOCTb OTpPaXKEH- d=<h
HOr'0 CUTHajla MaJIO 3aBHCHUT OT yrIJia Prc.1.3] SeprambHoe OTpaseHHE
npuéMa paguoBOJH. Takue MmoBepx- PamHOBOIH.

HOCTH HAa3bIBAIOT JIAMOEPTOBBIMU TOBEPXHOCTSAMH. Tak Ui JUIMH-
HBIX BOJH (TBICSIUH, NECSTKH ThICAY METPOB) BCE BUABI 36MHOH TO-
BEPXHOCTH, 32 HCKJIIOYEHHEM IOp, MOKHO CUMTATh IJIaaKuMH. s
JIEUUMETPOBBIX U CAHTUMETPOBBIX BOJIH J1ake HEOOJbIIOE BOJHEHHE
Ha IMOBEPXHOCTU BOABI WJIHA TPaBa sIBJSAIOTCA 3aMETHBIMU HEPOBHO-
CTSAMU.

Taxnm o0pazom, ITOBEPXHOCTb
S obn peanpHBIX OOBEKTOB MPEACTABIIECT COOOH
BECbMa CIIOXHBIH OTpPaKarOmUH OOBEKT,
KOTOPBIM HETb3s OTHECTH HU K OXHOMY U3
PacCMOTPEHHBIX BHIOB moBepxHOCcTeH. Ha

d=a y
Pac 132 HEH MOTYT HaXOAHUTHLCI HEPOBHOCTH C d>>
ue.1.32 Nubdryrsuoe oTpazetus )., HO OHH CaMH MOTYT UMETh HEPOBHOCTH,
JAHOE OITH.

st KOTOpeIX d = A u d< i B obmem
CIIydae TaKylo MOBEPXHOCTh MOYKHO NMPEACTABUTH B BHAE MOAEIH, COCTOS-
el U3 COBOKYITHOCTH OONBIIOTO YHCTA HE3ABHCUMBIX H CIVYAWHO Paclo-
JOKEHHBIX OTPAKAOIUX IEMEHTOB. KaXKAbIM 3JEMEHTOM PacCEUBaCTCA
4yacTh najarouied Ha Hero 3Heprun. CICACTBHEM 3TOrO0, a TAKKE B PE3Yiib-
TaTe MPOCTPAHCTBCHHOM HHTCPHEPCHIMH PaTUOBOIH, OTPKEHHBIX OT
Pa3THYHBIX 3JIEMCHTOB MOBCPXHOCTH, (POPMHUPYETCS CIOMNKHAS MHOTOJICIIC-
CTKOBas JauarpaMma BTOPHYHOTO H3JIyde-
HU4, TToKazaHHas Ha puc.1.33. ®opma Taxoi
JUArpaMMbl UMEET CIy4alHBIM XapakTep U
3aBHCHT OT HampalcHus oOmyucHus. Kpo-

ME TOTO, Ha HEE HAKIAABIBAKOTCS JICTIECTKU o == h
OTPAXKEHUN OT TaKHX OOBEKTOB, pPasMEpel  Puc.l.33 OTpageHH: pamMOBOIH 0T
PEATEHED: OGEEETOR.
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KOTOPBIX KPaTHBI HCUETHOMY YHCITY ITONYBOJH

d=Q2n+1)x 2, n=0,1,2, (1.51)

B atoMm cnyvae oTpaxkaromuii 06bEKT MOXKET UIPATh POJIb MOIYBOIHO-
BOTO BHOPATOpa U MOXET BOZHHKHYTH JOCTATOYHO WHTCHCHBHOE BTOPHY-
HOC PE30HAHCHOE M3NMYYCHHUC.

C TouKkM 3peHHs paspelianmei CnocOOHOCTH BCE OOBEKTHI PA3ACIIIOT
Ha TOYCYHBIC W PACIPCACTICHHBIC. TOYCTHBIMHI HABIBAIOT TAKHE OOBEKTHI,
JVHEHHBIC W YIJIOBBIC KOOPAWHATH KOTOPHIX 3HAYUTCIBPHO MEHBIIE 3JIC-
MeHTOB paspemicHus PTC mo JampHOCTH M NO YITIOBEIM KOOPAHMHATAM.
[Tpumepamu TOUEUHBIX OOBEKTOB MOTYT CIYXKHTb JICTATCIBHEIC AIApaThl,
HAJABOAHBIC CYAA, OTACIBHBIC 3AAHUSI U COOPYXKEHHS U T.1. OQTpa)karomui
OOBEKT CUHMTACTCSA PACHPEICIEHHBIM, €CIH €0 PasMephl HMPEBBIIAIOT CO-
otrBercTBYIOIMi dmeMeHT paspericHus PTC. Pacnpeaenénnupic 00BEKTHI
MOT'YT OBITh TOBCPXHOCTHEIMHU (3¢MHAsI H BOJHAS MOBEPXHOCTb) U 00BEM-
HBIMH (I0KICBBIC 00J1aKa, TYMAaH, J0XK/b, CHET).

Otpakaromye CBOHCTBA TOUCUHBIX OOBEKTOB XapaKkTePU3YIOT KO3(du-
LUCHTOM O,p, HA3BIBACMBIM 3(P()EKTUBHOM IOMAIBI0 PACCEIHUS OOBCK-
ta, JI1P obbexra.

JddexTrBHON MIOMAABIO paccesHUsl OOBEKTa HA3BIBAIOT ILIOMIAND
MOTIEPEYHOT'0 CCUCHUS TAKOrO BOOOpakaeMOro o0beKTa, KOTOPBIH paccen-
BacT BCIO MAJAIOMIYI0 HA HErO 3HEPTHI0 M30TPOITHO, T.C. PABHOMEPHO BO
BCEX HANPABICHHAX, U TIPU 3TOM CO3JAaET HA BXOAC MPUEMHHKA TAKOH K
CHUTHAJI, KaK U PCATBbHBIA OOBEKT.

His GompirHCTBA peanbHbix 00bekTOB JIIP He cBsI3aHa MPOCTHIM CO-
OTHOIICHUEM € TECOMETPHYUCCKHMH Pa3MEpaMH, MOXKHO TOIBKO CUMTATH,
uTo yeM Oosbine pasmepsr, Tem Oombine P, IIIP no3sossier cpaBHUTH
OTpaKaTCIbHBIC CBOMCTBA THOOBIX OOBCKTOB, HE VTOUHSSA WX KOHKPETHOU
(hopmbl, MaTepHrana, FCOMETPHICCKUX PA3MEPOB.

Jns XapakTepUCTHKN HOBEPXHOCTHBIX OOBEKTOB HCHONB3VIOT KO3(-
(uLMeHT 0OpaTHOrO OTPaKEHHS, 3aBHCAIIMNA OT 3(PdeKTHBHON OTpaxkaro-
LICH TI0IAIH 00BEKTA U OT yria ero oomyueHus. CpeaHee 3HauCHUE 3¢-
(hEeKTHBHOH OTpaXKaroLEeH MIOIAIN PACHPEACTEHHOIO 00BEKTa HAXOAUTCS
KaK CyMMa CPCIHHMX 3HAYCHHH BCEX BICMCHTAPHBIX OTPAXKATEIcH, moma-
Jaromux B aneMeHT paspewmenns PTC.

OTtpakaromye CBOWCTBA PEeaIbHBIX OOBEKTOB OMPEACISIOT ISl KAXKI0-
IO BHIA MHOTOYHCICHHBIMH 3KCIICPUMCHTAIBHBIMHA HU3MEPCHUSAMHU C TIO-
CICAVIOIIUM OCPCAHCHHEM pe3yapTaroB. CpeAHCCTATUCTUYCCKUE 3HAYC-
uust JIIP st pasmuyHbIX THIIOB TOYCYHBIX OOBEKTOB U KO3(D(HUIHCHTOB
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00paTHOrO OTPAXKCHUS AN PA3THYHBIX BHAOB MOACTHIAIOIICH MOBEPXHO-
CTH NMPHBOAAT B CIPABOYHOH U yueOHOU murepatype [2, 16]. B kauectse
npuMepa B Tabnuie 1.2 npuseneHsl P HeKOTOPHIX OOBEKTOB.

Tabmua 1.2

Tun obOnekTa AIIP, m2
Hcrpeburens 5-8
Bombapauposiuk 15-20
TpancopTHEIA caMOIET 30-50
Kpsrnarag pakera 0,3-0,8
["onoBHAs yacTh OaTIHCTHYECKON PaKeThl 10-3-1,0
Karep 100
Tpancnopt mamoro TonHaxa (50 — 200 1) 50— 250
Tpancnopt cpeanero ronnaxa (500 — 7000 t) | 103 — 104
Tpauncnopt Goapinoro ToHHaxka (cBbitne 7500 [ > 104
T

)
PyOka moaBoaHOH noaku 1,0
ABTOMOOMIIB, TAHK 7-10
Yenosek 0,5-1,2

[T10THOCTE TOTOKA MOIMHOCTH CHUTHAJA, OTPAKEHHOTO OT TOUCHHOTO
00BeKTa, B MecTe pacnonoxenus npuémuon anteHHs PTC, Gyaer pasHa

— 1_[OBGOB — PHGHGOB (1 52)

2 4
4mRS. (4m)°R)

prC

TI€ Oon — JIIP oObekTa.
MorHoCTE OTpaXXEHHOTO curHana Ha Bxoxe mpuéMHuka PTC Oyaer
onpeneniaTbcs 3 HEKTHBHON MIIOIIAABIO PACKPHIBA MPUEMHOH aHTCHHBI Sa

PHp:HpTC SA; (153)
G 22

Grp - K03 UIMEHT YCHICHUS IPUEMHOM AHTEHHBI, A - JIIHHA BOJIHEL
[penpiaymue paccyxacHus ObLTA CACTAHBI A UACATBHBIX YCIOBHH
pacnpocTpaHeHUs U MpUEMa PaJaroOCUTHATOB. B peanbHBIX YCIOBHAX MOLI-
HOCTb Ha BXOAC NMPHEMHHKA OYAET MEHBIIC M3—3a MOTJIOMICHHS U pacces-
HUS BBICOKOYACTOTHOM SHEPTHH B atMocdepe, n3-3a HECOBHAICHUS MOIS-
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PH3ALMOHHBIX XaPAKTCPUCTHK AHTCHH U MPUHUMACMBIX CHTHAIOB M Psia
apyrux (axropoB. Bce 3TH OTKIOHEHHS OT HIACATBHBIX VCIOBHH YITEM
BBCACHUEM CYMMAapHOT0 K03 UIIHCHTA MOTEPE ..
IMoxcrasmss (1.52) u (1.54) B (1.53), Oyaem umersb

ByGr6op Gph”
Pap = YT OB3 rzp Ye (1.55)
(4n)” Rop
Pemras (1.55) otHocuTenbHO Ry, ONYUNUM
BuGr6opGrph”
Rop = 4| -m00sTp? Yo (1.56)

(4m)’ Rp

IMonyueHHOE YpaBHCHHUE HA3BIBAIOT OCHOBHBIM YPABHCHUEM JATBHOCTH
JCHCTBHS PAIUOTCXHUUCCKOH CHUCTCMHBI [2] MM OCHOBHBIM YPAaBHCHHCM
paguomoxaruu [12].

Ilpu yBenuucHUH JANPHOCTH A0 OOBEKTA MOIIHOCTh OTPAXKEHHOTO
CHTHaJa HA BXOJE MPHUEMHOTO KaHAlA Fp, YMEHBIIAETCS, JOCTUTAS II0-
poroBoro ypoBHS Prypyum, OTPAHHYHBAIOMIETO MAKCHMATBHOE 3HAUCHHE
manpHOCcTH feiicTBust PTC. OTa MOIMHOCTh, ONPEACIMIOMAst 1yBCTBUTC/Ib-
HOCTh MPUEMHOTO KaHAMA PAJUOJUHHH, JOKHA OBITh JAOCTATOYHOW Jist
M3BJICUCHUS WHPOPMAIHK ¢ 33JAHHOH MOCTOBEPHOCTHIO MPH HAIHYHU IO-
MEX, BKJIFOUAss U BHYTPECHHHUE Iymbl npuéMmHuka. [lpu 3tom cTpykrypa u
XapaKTEPUCTUKN MPUEMHOTO KaHama, YCTPOHCTB oOpaboTKU W peructpa-
Uy THQHOPMAIIMOHHBIX CUTHAJIOB BEIOUPAIOT TAKHMH, YTOOBI CBECTH Prp yum
K BO3MOKHO HH3KOMY YPOBHIO, 00CCICUMBAIOIIEMY MAKCHMAIBHYIO Ja/Tb-
HOCTh ACHCTBUS PTC Rj a0 KAK B PSKUME OOHAPYKEHUS OOBCKTOB, TaK U
B PCKUME M3MEPCHHS WX KoopauHaT. B mepBom ciyuae MUHHMAaIbHAS
MOIITHOCTb HA BXOJE MPUEMHHKA Py v JODKHA 00ECHIEUHUTD 3a1AHHBIE BE-
POSITHOCTH MPABUJIBHOTO OOHAPYKCHHS U JIOKHOH TPEBOT'H, 4 BO BTOPOM
CIy4ae — BO3MOXKHOCTh U3MEPEHHUS KOOPAHHAT OOBEKTOB C 3aAaHHOU TOY-
HOCTBIO.

Jis onpeneacHuss MAaKCHMATbHOUM AaIbHOCTH ackcTBuUs aktuBHOH PTC
npu 3azaHaon JIIP obwexra HyxHO B BEIpaskenue (1.56) Bmecro Py, moa-
CTAaBUTh €TO MUHUMAJIBHOE 3HAUCHUE Prp o

FGuoos ankz“/c

(1.57)

Rop maxe =4
(4n)3PHp.MI/H{
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O003HAYNM MHUHHMAIBHO A0IMYCTUMOC IPCBBILIICHUC CUTHAJIA HAJ 1Ty-
MOM Ha BXOJ€ NPUEMHOrO KaHama

A
g =  P-MHIT (1.58)
p Py

rac P, — momHOoCTh yMoB; Py = Pyt Puy, P — MOITHOCT ITYMOB aH-

TCHHBI, Py, — MOIITHOCTh COOCTBEHHBIX IIYMOB MPUEMHHKA, IPUBEIEHHAS K

€ro BXOAY.

Wnoraa koaddunueHT 7, Ha3pIBAIOT KO3(GUIHUEHTOM Pa3THINMOCTH [16].
N3 (1.58) naxomum

Prp s = 11 Pry. (1.59)
HzBecTHO, uTO HMHTErpambHas MOIIHOCTh IIYMOB NPUEMHHKA ONpEIc-
JSIETCSl CIIEKTPATIbHOM MIIOTHOCTBIO ImyMa N, W TMONOCOH MPOMYCKAHHS
IPUEMHOTO YCTPOUCTBA Afyp,
Py =N, Aty (1.60)
OOBIYHO CHIEKTPATIBHYIO IUIOTHOCTD IIYMa MPEACTABISIOT Yepe3 KO-
dumeHT mymMa ky; ¥ aOCOMIOTHYIO TeMIICparypy npuéMauka 7, Caeayro-
M obpaszom [16]
No=knkT,, (1.61)
rae k — mocrosunas bonbumana, pasuas 1,38-10 -23 Br ¢/°K.

OnpeaeauM MUHIMATBHYIO MOIITHOCTh OTPAKCHHOT'O CUTHAJIA HA BXOJC
MPUEMHHKA
Prp e =1y by k£ Ty At (1.62)
IMoacrasaas 3TO 3HAUCHNUC B OCHOBHOC YPABHCHUC JATBHOCTH MOTYINM
MaKCUMAIBHYIO JATbHOCTh ACHCTBUs akTuBHOH 3ampocHoii PTC ¢ maccus-
HBIM OTBCTOM

PHGHGOBGHp)\'Z'YC

4 3 . (1.63)
“@n)y'n pkkaOApr

Rop vake =

[Tpu pabore PTC ¢ UMOYIbCHBIM PEKHMOM H3ITYUCHHUS HUMEETCS BO3-
MOYKHOCTh BPCMCHHOH Pa3BA3KH IICPCIAOIIETO ¥ IPHEMHOTO KAHANOB,
YTO MO3BOISIET HCIONB30BAaTh OJHY M Ty K€ AHTCHHY IIPH IEpeaadc H
npuémMe CUTHAIOB. B 3TOM ciyuae

Grn=Gnp=G (1.64)

u (popMyIa MAKCUMATbHON JATbHOCTH MPUHHUMACT BU
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A HGZGOB)\'Z’YC
(471)3 Pl'[p.MI/IH

AHann3 ypaBHCHHS JAJbHOCTH TMOKA3bIBACT, YTO OOCCIICUCHHE 3aJaH-
Hoil nanpHOcTH aeiicteust PTC 3agaua nocrarouno ciuoxxuas. Kak sBuano u3
ypaBaenust (1.65), yBeIHUCHHE MATBHOCTH ACHCTBHS, HANPUMED, B JABa
pasza TpebyeT yBEIHUCHHS MOAKOPCHHOTO BEIpayKeHHs B 16 pas!

VYeennuenue ganbHOocTH AekicTBUS PTC ocylnecTBISIOT MOBBIMICHUCM
MOIIHOCTH MHEpEIATINKA £, W YBEINYCHUEM YYBCTBUTCIBHOCTH MPUEMHH-
Ka Prpaow. Ilocnegnee mocturaercs 3a CuéT MPUMEHEHHS MAIOLIYyMSIHX
MpHOOPOB, KPUOTCHHBIX METONOB CHIDKCHHUS KO3 (QUIIHCHTA IIyMa Ha BXO-
J€ TpUEMHHUKA, ONTUMAIBHOW OOpaOOTKH CHUTHANOB, HCIONB30BAHUS ME-
TOJOB HAKOIJICHHUS CUTHAJIOB M T.II.

Bonbimoe 3HaueHne Ans obecrcueHusl HEOOXOAUMOW JATBHOCTH JCHCT-
Busg PTC mmeer BbIOOp NMHHBI BOTHBI M3TY4acMbIX KoneOaHHH. 3aBHCH-
MOCTb Ropyaxe OT AJMHBI BOJNHBEI A JOBOJNBHO CIOXKHAS, IMOCKOIBKY OOIb-
IIMHCTBO BENUYHMH, BXOAALINX B VPABHCHHEC JaNbHOCTH, SBISIOTCA (PVHK-
musaMu A. HanGonee cuinpHO 3Ta 3aBUCHMOCTD HPOSBIECTCS B MapaMeTpax
AHTCHHBIX YCTPOWCTB MPHEMHOIO M mepeaaromero tpaktos. OaHako Ams
anmaparypel pasMemacMoi Ha Malopa3MEpHBIX HOCHUTEIIX, OCOOCHHO Ha
JCTATEAbHBIX amnmaparax, yBenuucHue 3(pQexkTHBHON mnomanu packpeia
AHTCHH S, OrPAaHUYCHO AOMYCTUMBIMH HX pa3MepaMu. YMCHBIICHHE A
MPHUBOIUT K BO3PACTAHHIO MOTEPh PAIUOCUTHAIOB B atMocdepe u3-3a mo-
TJIOIIEHHUS U PAcCesTHUS PAIMOBOIH JUTIOIBHBIMHA MOJEKYJIAMH KHCIOPOAa
U HapoB BOJBI, TUAPOMETCOPAMH (J0XKIb, TYMAaH, rPaj), YACTHLAMH IBLIH
U T.IL

(1.63)

Ropvaxe =4

B 6¢33ampoCHBIX JTMHUAX CBSI3U PAIUO- R ——n
Ly
CHTHANl OJHOKPATHO MPOXOMHUT PACCTOSHHE & Syan
Mexkay mneperatunkoM [1 m nmpuéMHUKOM M Mp

Ilp, xax 310 oka3zano Ha puc.1.34.

I110THOCTP MOTOKA MOINMHOCTH, CO34a- Furl.34 Bessampocnas mmoeo cEA7H.
BacMas U3IYIACMBIM CHTHAJIOM B MECTC PACIIONIOXKCHUS OPUEMHON aHTCH-
HBI HA PACCTOSHUH R OT MECPEAAIOMICH paBHA

PG
L= (1.66)
P 4nr?

a MOITHOCTL CUTHAJAa HA BXOAC HpI/IéMHI/IKa
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PyGuGrp)®
Pop =T py Sy = 02 Yo
(4n)*R

rae 7. - kKodbdUIMEHT MOTEPh NPH OXHOCTOPOHHEM PACIIPOCTPAHCHHH
CcUTHAMA.

3amenus B ypasHeHUH (1.67) Py Ha Prp vy ¥ PELIIAB €70 OTHOCUTEIBHO
R, MBI TIOTYYUM 3HAYCHHE MAaKCHMATbHOW JAambHOCTH ACHCTBHA 0Oe33a-
MPOCHOM JIMHUU CBA3U

(1.67)

2
A HGHGHp)\' Ye
> :
4n)" A TIp. MUH
3anpocHbIC CHCTEMBI ¢ AKTUBHBIM OTBETOM COCTOAT U3 ABVX PaAUOIH-
Hull: paauonuauy 3ampoca 311 u paguonuaun orBera OT (puc.1.35). Kax-
Jas paauoiduHus paboTaeT Ha cBoel Hecymel yactore. O603HaUMB mapa-

METPBI THHUN CBSA3H COOTBETCTBYIOLIMMH HHICKCAMH, AT KAXKIOH U3 HUX
MOYKHO HAWTH MAaKCUMAITbHYIO JANBHOCTh AckcTBH o popmymne (1.68)

(1.68)

Ryake =

A H.SHGH.SHGHp.OT)\'iZ’)H’YC

(4n)2PHp.0T.MI/H{

(1.69)

Rt vake =

2
PH.OTGH.OTGHP.SH)\'OT’YC
> .

(4m) PHp.SH.MI/H{
PesympTupyiomas JanbHOCTE ACHCTBUS CHCTCMBI OMPEACTACTCS pa-
JUOJIMHUCH C MCHBINCH JAIbHOCTBIO ACHUCT-
Busa. Kanamel 3ampoca M OTBETa CTPEMSTCS

S ! "
&%9\ CHETaTh PABHOHAAEKHBIMH, 4 CHCTEMY B IIE-
san aoM cOaJaHCHPOBAHHOM, T.€. OOCCIICUUTH

(1.70)

Ror.maxe =

PR S

3n oT

RSH.MaKC ~ ROT.MaKC~

Par 1 35 Zamporsa mamtn comH ¢ Yacto npu paszpaboTke paguocHCTEM 3a-
AKTHEEBIN OTBETOM. JAHHBIM TMAPAMETPOM SIBIIICTCS MAaKCHUMAJTb-

Has AATBHOCTh JCHCTBUS CHUCTEMBI. B 3TOM

Cydae HECOOXOAMMO OMPEACTIUTh MUHUMABHYIO MOIHOCTh TCPSAATIHKA,

KOTOpas OOCCICUUT 3aAaHHYIO AAIBHOCTh ACHCTBUS. Pemmast ypaBHCHHS

(1.57), (1.68), (1.69) u (1.70) oTHOCUTEABHO Py, IOIYIUM:

JUTSE 3ATPOCHOM CHCTEMBI C MTACCHBHBIM OTBETOM
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3 4
_ (47) PHp.MI/H{ROB.MaKC (1.71)

II.MHMH

G 6. G )y

mo-mp ‘e

Jutst O€33aMPOCHON CHCTEMBI!

2 2
SCEE Hp.MI/H{RMaKC .
TLMMH N ’ (1.72)
GHGHp)“ Te
JUISL 3aIPOCHOM CUCTEMBI C AKTUBHBIM OTBETOM:
2 2
¢m) 1 Hp.OT.MI/IHRSH.MaKC .
IL3TLMHH N ’ (1.73)
GH.?,HGHp.OT)“?,Hyc
(4m)°F, IID. 311 MI/IHRéT Makc
Fror e = T . : (1.74)

G G Iy

2
ILOT 1IIp.3IT OT’YC

3HAUUTEIBHOS BIMsSHKEC HA JanapHOCTh aciicteus PTC okassiBaror yc-
JIOBUS PACIPOCTPAHCHUS PAANOBOIH.

PanyioBonHbBl B OZHOPOIHOH cpeae pacpoCcTPaHIOTC HPSIMOTHHCHHO.
B HEOAHOPOAHBIX Cpeaax, MOKA3ATENb MPSIOMIICHUST KOTOPBIX /1 OT CIIOS K
CIIOK0 TIIIABHO HM3MECHSCTCS, PaJUOBOTHBI PACTIPOCTPAHSIIOTCS MO KPUBOIH-
HeliHpiM TpaekTopusiM (puc.1.36). KpusuzHa TpackTopun OmpeacascTcs
CTCIICHBIO HCOTHOPOTHOCTH CPEIbl. JTO SBICHUC IMONVIWIO HA3BaHHC

pedpakumm.

OcnoeHoii cpeaoui paboter PTC saBms- // naa
erca arMoc(epa (atmos — Bozayx, sphaira 7 s
— map). 3a armochepy NPUHUMAKOT Ty 00- Ny
7AaCTh BOKPYr 3eMJIH, B KOTOPOH razoBas / My=Na=MN3=Ng

CpeAa BPAamACTCH BMECTC C 3CMICH KAK o i 36 Hosserme massropr pamomyas
eaunoe 1eaoe. O0mas BeicoTa (TOIIMHA) B HeOIHOpOMHDI cpeme.
atMochepsl coctasisier npumepro 2000

kM. AtMoc(epa uMeeT YETKO BEIPAXKCHHOE CIONCTOC cTpocHNEe. OCHOBHEBIC
YEPTHl CTOUCTON CTPYKTYPBI ONPECISIOTCS B MEPBYIO OUCPEab OCOOCHHO-
CTSIMH BEPTHKAJIBHOTO PACHPEACICHUS TEMIICPATYPBl B HEOJHOPOAHOCTHIO
0 BBICOTE XHMHYECKOr0 cocraBa. BcE 3TO B CHITBHOM CTCTICHH CKA3BIBACT-
CSl Ha PacIpOCTPAHCHHE PAIMOBONH, IPHUEM O PA3HOMY B PA3HBIX 4ac-
TOTHBIX AUAIIA30HAX.
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CBOICTBa M COCTOSHUE HIGKHETO CI0si aTMOCGhEPhI, HA3BIBASMOTO TPO-
nocepoi, XapakTEepPHU3VEeTCsl TPeMs BEIUYMHAMH. OABICHHECM BO3IYXa,
TEMIIEPaTypord M BIaKHOCThIO. HopMmanmbHO Bce 3TH Tpu mokKaszarens Mo
Mepe moabéMa or 3emnn ymeHbnarorcs. C YMCHBIICHHEM JaBICHUS
VMECHBIIAETCS U IUIOTHOCTh BO3AYXa, T.C. YHCIO MOJEKYT B KyOHUECKOM
canruMerpe. C U3MCHCHHUEM JABJICHUS, BIAKHOCTH U TEMIICPATYPH U3ME-
HSIOTCA U MOKA3aTENN NPEIOMIICHHUS CIOEB Tpormocdeprl. ITO NPUBOIUT K
HUCKPHBICHUIO TPACKTOPHH PAIUOBOIH.

Ha BrIcoTax, HaunHag mpumepHo ot 60 kM Hag 3eMné, rassl atmoche-
PBl oA ACHCTBHEM YIbTPA(HONCTOBEIX IVUCH CONHEYHOrO CIEKTpa MOA-
Beprarorcst HoHu3anun. CTEeHb HOHU3ALUH Ha PA3HBIX BBICOTAX Pa3IMIHA
U 3aBHCHUT OT BPEMCHH CYTOK U BPEMEHHU Toja. DTH €O atMocdepsl Ha-
3pIBarOTCst HOHOC(hepoii. MoHochepa OKa3piBACT CYLMICCTBCHHOS BIHSHHUC
Ha PacnpoCTpaHCHUE PagHOBOMH. Tak pPaZMOBONHBEI OT MHUPHAMETPOBBIX
JO JCLIUMETPOBBIX, HU3TYYACMbIC 3€MHBIMH PAIHUONCPCAATINKAMU, MOTYT
OTPaXKaThCS OT PA3THYHBIX CIOEB HOHOCHEPH B CTOPOHY 3EMHOH MOBEPX-
HOCTH. 1o 3HAYUTCIIBHO
VBEITUYMBACT JANTBHOCTh JCHCTBUS
PTC (puc.1.37). YnapTpakoporkue
Bonubl  (tabn.1.1) B wmoHochepe
MOYTH HE MNPEIOMIAIOTCA H HE

Pue.1.37 Bmenoe mmoodepsiza pompoerparerne.— PACCEHBArOTC.  MoHocdepa s
e TaKHIX BOJTH SIBJISICTCS
PaaUOIIPO3PAYHON U OHU PACHPOCTPAHSIIOTCS NPAKTHYCCKU MPIMOTHHEHHO
B mpeaenax mnpsaMoit suanmoctu. [Toatomy paauoBonasr guanazonos YKB
HCHONB3VIOTCS A CBA3H ¢ KOCMHUCCKHMH JICTATEIbHBIMHE aINAPaTaAMH.

Jns paanoBoNH, pacOpoCTpaHAOMUXCes BOIH3U 3eMun, OOIbIIOe 3HA-
YCHHUE HMMCIOT BJICKTPUYCCKUE CBOMCTBA PA3IHYHBIX 3EMHBIX MMOBEPXHO-
CTCH, B KOTOPBIX PaIUOBOIHBI CO3AAOT TOKH MPOBOAMMOCTH H TOKH CME-
meHud. UYeM BHIIE 9acToTa paano-
CHUTHAJIOB, T¢M OOJIBIIE TOKH CME-
LICHUS IO CPaBHCHHIO € TOKaMHU
nposoauMoctd. Hampumep, nousa
CpeAHEH BIAKHOCTH A ATHHHBIX
BOIH CIY)KAT NPAKTHYCCKUA IMPO-
BoaHukoM, a i YKB - moutu au-
saekrpukoM. Mopckas Boma oOma-
JlaeT CBOWCTBAMH IPOBOJHHUKA B

Pre.1 38 PacmpocTparerme paHOCHTHATIOR
THTHEHOE CITHO B THATIATOHOE.
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IUPOKOM JUATIA30HE 9acToT [34].

Bcneacreue 3Toro paarioBONHBI AJTHMHHOBOIHOBBIX JAHANA30HOB, OTpa-
JKEHHBIC OT HMOHOC(EPBL, BHOBb OTPAKAIOTCH OT 3EMHOW MOBEPXHOCTH U
PacIpoCTpaHsIOTCS MEKAy HOHOChEpol u 3emnéii, Kak B BOJHOBOAC C
IByMs cepuueckumu creHkamu (puc.1.38). 1o 3HAUNTENBHO YBEIHIHBA-
er aampHOCTh AciicTBus PTC, mo3Bomsst OCymIeCTBIATh rIOOAIBHYIO pa-
JUOCBSI3b.

Hameuocte aeivictBus PTC, ucnonp3yromux paIdoCHTHAIBL TUANAa30-
HoB YKB, Moxer orpannumBate mapooOpasnas gopma 3emin. Tak Touku
A u b, Haxopsmuecs: GIM3KO K HOBEPXHOCTH 3eMIIH, OVAYT 3aKPBITHL APYT
OT JpyTa MIapOBhIM CETMEHTOM BbICOTOM / (puc.1.39) u mpu BeChbMa MaTBIX
MO CPABHCHUIO C PasMepaMH 3EMITH PACCTOSHHAX HE MOXKET OBITh MOTYYC-
Ha PagUOCBs3b MPH MPSIMOIUHEHHOM PACcIPOCTPAHCHHH PaanoBoH. Jlamb-
HOCTB CBSI3U B 3TOM C/Iy4a¢ OMPEACICTCS BBICOTOM moabéMa /Ay u /1, Hajg
HMOBEPXHOCTBIO 3eMJIHM Iepemaromedl A, u mnpuéMHOH A, aHTCHH
(puc.1.40).

Heckonpko 0onpImy0 TaTbHOCTh ACHCTBHS MOMKHO MOIYYHTH 32 CUET
SABICHUN pedpaKkLii U PaAcCeIHU PaIUOBOIH B Tponocdepe, npu

An Reg  Anp
L7 th%g

Frc.1 39 Brocarme KpHEHTHED SeMIEH
Ha PANBHOCTE PAyTHOCE T7H.

Pre.l.40 E onpemsmeHieo QAEHOCTH DaTHOCEA3H.

KOTOPBIX MOXKET MPOUCXOANTE YACTHYHOE OTHOAHHE 36MHOU MOBEPXHOCTH.
OnHako Cay4JaiiHBIH XapaKTep 3THUX SBACHHUM, 3aBUCSAIINX OT COCTOSHHS
Tponocdeprl, HE AAET rapaHTHH YCTOHYHUBOCTH CBA3H.

Bonpochl 4na caMmoOKOHTpons

1. Jaiite onpenencune manpHOCTH nehcteus PTC.

2. Kaxne mapamerpsr PTC u cpempl pacnpocTpaHCHHA PAIHOCHTHAJIOB OMPCICT-
FOT JANBHOCTD JCHCTBHS CHCTCMBI?

3. Uro moHmMaroT oA 3((EKTUBHOM TUTOINAIBI0 PACCETHUSI 00BEKTOB?

4. CmenaiiTe BEIBOJ OCHOBHOTO YPaBHCHHUS maabHOCTH AchcTBHsI PTC.

5. Kakue xpurepun onpeaensroT MaKCHMAIbHYEO JAIbHOCTD aciicTeust PTC?

6. Kakoe BmsiHHE OKa3bIBAacT CpPeia PacHpOCTPAHCHHS PAJHOBONH HA JANBHOCTH
neucteust PTC?

69



I'nasa 2 METOAbI PAOUOHABUIALIUOHHbIX
USMEPEHUA

2.1 MemoOb! u3mepeHUs1 paccCmosiHUl

O6wue cBeaeHus

B ocHOBC paaMOTEXHUYCCKUX METOMOB M3MECPCHHS PACCTOSHUH JCIKAT
CBOHCTBA PAgUOBONH PACOPOCTPAHATHCS B OTHOPOAHOU CPCAC HPSIMOIH-
HCHHO M ¢ TIOCTOSHHOM CKOPOCTBhIO. BO MHOTHMX METOTAX HCIOIB3YCTCA
CIOCOOHOCTh PaJHOBOIH OTPAKATHCI OT (PU3HUCCKUX OOBEKTOB U HEOAHO-
POXHOCTCH CPEIBl, BCTPCUAIOIINXCS HA MTYTH UX PACTIPOCTPAHCHHUS.

Hameperne paccTosHUS MPOU3BOAUTCS U3 OJHOW TOUKH HPOCTPAHCTBA
U B MPHUHLIUAIC MOXKET OBITh OCYIICCTBICHO OC33AMPOCHBIM HIIM  3aIpo-
CHBIM MCTOJAMH.

PaccMmoTpuM CYITHOCTD 3TUX METOAOB. ! = !
beszampocHbIii  METOX OCHOBaH Ha I '
TOM, YTO BPEMsI PACIPOCTPAHCHHS PaIHo- /g Suzn %\
BOJIH OT UCTOYHHKA HU3TYUCHUA — TICPC- M ﬂp

matanka I1 10 Touky pacuoaoKCHUS mpu-

émunka [Ip (puc. 2.1) nponopunoHaibHO
NPOUACHHOMY MYTH M PACCTOSHUE OIpe- P”E-E_-1 EE??EHPUCHE'”:‘_METD-D-
JETSIOT, HCHONb3Ys H3BECTHOE COOTHO- MEMERERHA PACETOAHKM.
LICHHUE

R=cty, 2.1
rae R- u3MepseMoe pacCTOSHHE, ¢ - CKOPOCTh PACIpPOCTPAHEHHS PATHO-
BOITH, paBHAs CKOPOCTH CBETA; fr— BPEMS POXOXKACHHUS PAAUOBOIH OT UC-
TOYHHMKA M3MYYCHUS 10 MpHEMHHKA - u3meputent. Merounukamu uzmyde-
HUS B TAKOM METOJC ABILIIOTCS PATUOMASKH, KOOPAHHATHI KOTOPBIX H3-
BECTHBI.

Takum oOpa3zom, Ans ONMPEICICHHS PACCTOSHUS IO paguoMaska Heod-
XOAMMO U3MEPUTh KaKHM-TUOO CIOCOO0M BpeMs f, . UToOBl H3MEPUTH 3TO
BpEMs, B MYHKTE MpHEMa HEOOXOAUMO TOYHO 3HATh MOMCHT H3ITyUCHUS
CHUTHANA PAaJHOMAasKOM, TO €CTh HMCTh OMOPHBIN CHTHAJ, COTIacOBAHHBIN
IO BPEMCHH € U3Iy4YacMbIM. JIJIs 3TOro B COCTaB ammapaTyphl pagrioMaska
U anmaparypsl NOTPEOUTENS JOKHBI BXOAUTH BBHICOKOCTAOWMIIBHBIC YACHI
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(sTamoHBl BpeMeHH), obecreunBaomue (OPMUPOBAHHE MECTHBIX KA
BPEMCHHU, COTTACOBAHHBIX MEKIY COOOM M MPUBSI3AHHBIX C BBHICOKOH TOY-
HOCTBIO K IIKAJIC CAUHOTO CHUCTCMHOTO BPEMCHH, XPAHUTEIEM KOTOPOTO
SIBJISICTCSL TAJIOHHBIN TeHEpaTop (CTaHAApPT YaCTOTHI) OOIIErOCy apPCTBEH-
HOU CITy»OBI BPEMECHH.

OaHUM W3 TJIABHBIX AOCTOMHCTB O€33alpPOCHOTO METOAA SIBISCTCS OT-
CYTCTBUC MEPEAATIMKA B aNmapaType MOTPEOUTENs, YTO MPUBOAMUT K 3HA-
YUTECIPHOMY CHIDKCHHIO MAacCOrabDapUTHBIX XaPaKTCPUCTHK AMNapaTypsl U
K OTCYTCTBHIO JeMacKupymomero usnyucaus. Kpome toro, takoit merox
MO3BOSICT OOCCMEUMBATh HECOTPAHHYCHHYIO MPOMYCKHYIO CITIOCOOHOCTD
JATbHOMEPHBIX CHCTEM U 00JICC HU3KUH YPOBCHb B3AUMHBIX HIOMEX.

OCHOBHBIM 3JICMCHTOM BCSIKAX YaCOB SIBIISICTCSl TCHEPATOP, CTAOUIIb-
HOCTh KOTOPOTO OMPEACISICT TOYHOCTh MX X0Aa. Tak Kak CTaOWUIbHOCTb
YACTOTHI PEATHHO MCIOMB3YEMBIX TCHEPATOPOB OTPAHHUUCHA, TO MPH H3ME-
PCHHUH JANbHOCTH 0€33amMPOCHBIM METOAOM, MOXKET BO3HHKHYTH PAaCcXOXK-
JCHHUE IIKAJ MECTHOTO BPEMCHH, TO €CTh PACXOXKACHUE TAIOHOB BPEMCHH
paaroMasika U anmapaTypbl HOTPEOUTEIS. ITO MPUBOAUT K TOMY, YTO H3-
MEPEHHOE IO LIKAJC MECTHOrO BPEMEHHU MOTPEOUTE/IS 3HAUCHUE 3ara3abi-
BaHUS CHUTHAJIOB PATHOMASKA MOXKET OTJIHYATHCS OT UCTUHHOTO 3ama3/bl-
BaHUSA HA BCIMYMHY cABura mkam Af. B pesyapTare 5TOr0 M3MEpCHHAS
JATbHOCTh OO0 PAAUOMASIKA [, TaKKe OYICT OTIHYAThCS OT MCTHHHOMN
JampHOCTH R, Ha HeompeacnéHuyio semmanay AR = ¢ Ar. U3MepcHHYIO
JATbHOCTD

R, =R, +AR 2.2)
B 3TOM CIIyJac Ha3bIBAIOT KBA3UJATBHOCTBIO HIIH MICEBAOJATbHOCThIO. KBa-
3UATBHOCTE TCM OOJIBIINE OTIMYACTCS OT ACHCTBUTEALHONM TATBHOCTH, YCM
MEHBIIC CTAOMIPHOCTh 3TAIOHOB BPEMCHHU.

JTaNOHBI PAANOMASKOB, KAK OIOPHEIX CTAHIMMN, 0071aJaI0T JOCTATOYHO
BBICOKOH CTa0HJIBHOCTBIO H BHOCHMOHW MMH NOTPEIIHOCTBIO OOBIYHO Mpe-
HeOperarot. Toraa TpeOoBaHU Ha CTAOHIBHOCTE TAIOHA BPEMCHH TOTPE-
OUTEIS ONPEACISIOTCS HHTCPBAIOM BPEMEHH MEexkAy otrcuéramu. PaccMmor-
PHM Ha MPUMEPE, KaK OMPEICIAIOTCI 3TH TpeOoBaHus A OOPTOBOH amrma-
paTypel JetarcapHOro ammaparta. Eciam koppekius OOpTOBOro 3TajoHa
BPEMCHH MPOHU3BOAMUTHCA mepea BbuieToM JIA u Tpebyercs, 4ToOBI mO-
I'PEIIHOCTh U3MEPEHHS AATBHOCTH 3a BpPEMs MONETA f,, B TCUCHHUE MATH Ya-
coB He npesbimana AR <100 M, TO OTHOCHTETIbHAS HECTAOUITBHOCTh 3TA-
aoHa Ha Gopty JIA momxHa ObITh paBHA
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S=—. (23)

Tak kax Atzﬁ, TO 6:§zl,8x10_11

c ct,

ITO COOTBETCTBYET yX0ay dTanoHa Ha ¢ mpumepno 3a 1700 ner!

Takast cTaGHIBHOCTh MOKET OBITh 0OECIICUCHA, HA CErOMHAINHUN JCHb,
TOJBKO C MOMOIIBI) ATOMHBIX CTAHAAPTOB YAacTOTHl (BPEMCHH), KOTOPHIC
(OPMHPYIOT BEIXOAHBIC KOIECOAHUS MO KBAHTOBBIM IIEPEX0AAM 3IICKTPOHOB
B aToOMax WJIH MO aTOMHBIM PE30HAHCAaM B rasax. Tak aTOMHbIE pyOHIuc-
BbIH, [IE3UEBBIH U BOAOPOIAHBIN CTAHAAPTHI 00IAAAF0T OTHOCHTEIBHON HE-
CTaGHIBHOCTBIO YaCTOTH cooTBercTBerHo 1077, 1077 u 107 3a cyrkm.
BBuay storo peamuzamus 0e33apOCHOrO METOAA M3MEPCHHUS PACCTOSHHN
CBsI3aHA ¢ OOJBIIMMH TCXHUYCCKHMHU TPYAHOCTSIMH, KOTOPBIC 3aKITIOUAI0T-
€ B 3HAYHMTECIBHOM VCIOKHCHHH annapaTypel Pa3nu4HBIX HOTPEOHTENCH,
VBEITHUCHHE €€ MAaccorabapUTHBIX XapaKTePUCTUK M ctouMocTH. Kpome
TOTO, KCILIYaTALMS TAKOH annapaTypsl TpeOyeT NOCTPOCHHS CIICLHATbHON
KOHTPONBHO-U3MEPUTEIBHON CHCTEMBI IS MEPUOJHYCCKON KOPPEKLHN
3TAJIOHOB. JTH TPYAHOCTH NPHUBOIAT K TOMY, YTO B HACTOSIIEEC BPEMS
OOJNBIIMHCTBO OOPTOBBIX JATBHOMEPOB HCIIONB3YIOT 3aMPOCHBIC METOIbI
HU3MCPEHHS  PACCTOSHUH. 3ampoCHBI CHUTHAT B 3TOM METOJC SIBISCTCS
OTIOPHBIM [Tl OTCUETA BPEMEHH 3amas3JblBaHHs MPUHAMAECMOTO OTBETHOTO
CUTHaNA.

ITo ciocoGam dopmMupoBaHHUs OTBETHOIO CHTHAJIA 3AIPOCHBIC METOIBI
Pa3ACIAIOTCA HA METOIB! C IACCUBHBIM OTBETOM, T.€. C OTPAKEHHBIMHU CHT'-
HalTaMH, U METOIbl C AKTHBHBIM OTBETOM, T.€. C PETPAHCIHPOBAHHBIMH
curHanami. B mepeoMm ciyuae paguomanpHOMEp paboTacT B aBTOHOMHOM
PEKUME, U3TYy4as CHTHAIBI B HANPABJICHUH OOBEKTOB, PACCTOSHHS IO KO-
TOPBIX U3MEPSIOTCS, W MPUHUMAS OTPAKEHHBIC OT HUX curHamel (puc.2.2).
B paavonokanyy v paauOHABUTALINM TaKHe OOBEKTHl YacTO HA3BIBAIOT LiC-
asvu LI, Bo Bropom ciaydae HCnonb3yeTcs HCABTOHOMHBIH PEKUM PabOThI
U U3MCPUTCIbHAS JATBHOMEPHAS CUCTEMA COCTOMT W3 3ampocunka 31 u
orBerunka OT (perpaHcisgTopa CHTHANOB), PACHONOKEHHOIO HAa OOBEKTE,
JI0 KOTOpOro m3mMepsiercs paccrosiaue (puc.2.3). B oboux cnydasx paguo-
CUTHAN TPOXOAMUT HU3MEPIEMOC PACCTOSHHE ABAXKIBI M MOITOMY BPEMsI 3a-
MAa3JbIBAHUS IPUHITOrO CHUrHana OyJeT paBHO
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tR =, (24)
a UCKOMOC pacCCTOAHUC

R="R 2.5)

Puc.2.2 3anpocHel it METon Wame- PHe. 2.2 2anNpocHEll MeTon Hame-
PEHMA PACCTOAHMA ¢ NACCHEHBIM PEHMA PACCTOAHMA C AKTHEHEIM
OTEETOM (T OTREMEHHEIMMY CHIHA- OTESTOM (T PETHAHCMIHNOEAHHEIMK
NaMM). CHUIHANnamMM).

JOB UIPACT OCHOBHYIO POJIb NMPH M3MEPECHHUH BPEMCHU PACIIPOCTPAHCHHS
PaAMOBOJIH, METOABI U3MEPCHHS PACCTOSHUN MTOAPA3ACIAIOT HA AMILIUTY I~
HBIC, 4aCTOTHBIC, U (ha30Bbie. B HEKOTOPOH y4eOHO- METOTUUCCKOHN JUTe-
paType aMIUTUTYJHBIC METO/bI HHOTAA HA3BIBAIOT BPEMCHHBI'MU WM HM-
MyJAbCHBIMH METOJAMH. JTO CBI3aHO C TEM, UTO GOJNBINOE PACHIPOCTPaHE-
HUC TOJIYYUINA PAAAOJANBHOMEPBI, B KOTOPBIX MPUMEHSICTCS MOIYJISIHS
H3IYYACMbIX CHUTHAJIOB MO aMILTUTYAC HNEPHOAMUYCCKON MOCICAOBATEIBHO-

CTBIO UMITYJIbCOB.

AMNNUTYyaOHbIE MeToAbI

Hcnonp3oBanue nms u3MepeHus AanbHOCTH WHGOpPMaIuu 00 H3MCEHe-
HUU aMIUTHTYIbl CHTHana, OOYCIOBICHHOEC CCTCCTBCHHBIM 3aTYXaHHEM
SHEPTHHU 3ICKTPOMATHUTHBIX BOMH IIPH WX PAcIpOCTPAHCHHN B CBOOOJHOM
HNPOCTPAHCTBE, NPUHLUNUAIBLHO BOZMOXKHO, HO B HACTOSALICE BpeMs HE Ha-
XOAUT MPAKTUUYECKOrO MPHUMEHEHMsI BBUAY TOrO, YTO AMIUIMTYAQ MPUHU-
MaEeMBIX CHTHAIIOB B CHUIPHOH CTENEHH OYJET 3aBUCETh OT M3MCHCHHS yC-
JOBUH PacnpoCTpaHCHUS PaAWOBONH, OT XapaKTEPUCTUK OOBEKTOB OTpa-
JKEHHUS U psaa ApYrux Gaxkropos.

Kaxk Gb110 ckazaHo BBIIIE, CPEId AMIUIMTYIHBIX METOJOB HU3MCPCHHS
paccTosiHuE HanboJee IMUPOKO UCTIOMB3VIOTCS UMITYJIbCHBIEC METOMBI.
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Paccmotpum 0cOOEHHOCTH M3MEPEHHS PACCTOSHUN € MOMOINBIO AATb-
HOMEPOB ¢ UMITYIbCHOH MOAYTSLIMEH H3My4acMbIX CUTHAJIOB.
CTpykTypHas cXeMa aKTUBHOTO PaJHOJaTbHOMEpA, PadOTaroLero ¢
OTPAKCHHBIME PaJHOCHTHATAMH, MPHBCACHA HA PHC. 2.4, a BPCMCHHEIC
JuarpamMMBbl CHTHAJIOB B HEKOTOPBIX TOYKaX JaJTbHOMEpa - Ha puc. 2.5.
g

e Ty ——
)] h f\ t
s

oMC (=5 All '

@ [1 1 t
oy e—tp |
et —
Fuc.2.4 CTOWETYOHAA CHEME MMMYIECHOM Fuc.2.5 BpeMeHHEIE AHArpamMMEl CHIHENGOE
PaauoAanEHOMERE, MMMy NBCHOTO Pa guodansHoMepa.

[lepuon caemoBaHus U3TYYAEMBIX HMITYIBCOB 1, OMPEACIIET CHHXPO-
HuzaTop C, KOTOpBIH yrpasnsgeT padoTo GopMUPOBATENS MOLYIHPYIOLINX
curHanos ®MC. B ®MC ¢dopMmupyroTcs npsSMOyroabHbIC HMITYIBCH 3a-
JAHHOHM JTHTETBHOCTH T, U HCOOXOIUMOH aMILTHUTY B! JJT1 MOIYJISILIAN KO-
neGanuii reHepaTopa Bbicokol yactotel 'BY. Pagmonmmyiabcel ¢ BrIXOAa
I'BY uepes antennsiii nepexroyarens All noctynaror B aHTeHHY A U H3-
JAYYAIOTCS B MPOCTPAHCTBO. AHTCHHBIM NIEPEKITIOUATENb CIVKHT TS 3aIH-
paHusg MPHEMHHUKA BO BPEMS HBIYUCHHS MEPEIATYHKOM 30HIUPYIOLINX
HMIYIbCOB M A OIOKHPOBKH BBIXOMHBIX LIETCH MEPEAAOLIETO TPAKTA BO
BpeMs mpuéMa curHanoB. OTpaEHHBIC OT KaKUX-THOO OOBEKTOB WIH OT
MOJCTUNAIOLICH MOBEPXHOCTH CHTHAIBI MPHHUMAOTCS AHTCHHOH H HOCTY-
naroT Ha BxoJ npuéMHuka Ilp. B mpuéMmarke ocymecTBiseTcs YCHICHHE U
HeoOxoauMele TpeoOpasoBanns curHanoB. C BRIXOZA MPUEMHHUKA HPHHS-
TBIC CUTHAJBI B BUAC BHICOHUMITYIILCOB MOCTYIIAIOT HA OKOHEYHOE YCTPOM-
ctBo OV, rae, myTéM COMOCTABICHUS MOMEHTOB H3TYUCHUS 30HTUPYIOLIHX
HMIYIbCOB U MPUEMA OTPAKEHHBIX, U3MEPACTCS BPEMSl 3amas3abIBaHUS fx U
OIPEAEIACTCS JAIBHOCTD 10 OOBEKTOB.

B zaBucumoctu ot Buaa norpedutens uapopmanuu 1M B ummynsc-
HBIX JaJbHOMEpPaX B Ka4uecTBE OKOHEYHOro ycrpoiictea OY MpHUMCHSIOT
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3JIEKTPOHHBIE CBETOBBIC HHAWKATOPH! MM HHAWKATOPH! CTPEIIOTHOrO THIIA,
100 aBTOMATHYCCKUE H3MEPUTEIH, MPEeoOpa3yrolue BPEMEHHOW WHTEP-
BaJ B uppoBo Koz,

JICKTPOHHBIC HHAMKATOPH! YaIE BCETO BHIMOIHAIOT ¢ JTHHCHHON pas-
BEPTKOH MO AANBHOCTH U € AMIUTUTYAHON MU SIPKOCTHOM OTMETKaMU MpU-
HATBHIX cUTHANOB. Bux sxpana mHAMKaTopa ¢ MHMHEHHOW Pa3BEPTKOM U aM-
ILTUTYAHOU OTMETKOM (MHauKaTop tumna A)
puBeAEH Ha puc.2.6.

Suan B Takux mHAnkaropax pas3BépTKa IO

Snp JAIbHOCTH OCYINECTB/SIETCS B TOPHU30H-

TQJIbHOM HAIPaBICHHUH CJICBA HAIPAaBO, a

. . 110 BEPTUKAIN OTKJIOHEHHE CBETOBOTO ITAT-

p— { — HA TPOUCXOANUT B MOMCHT TIOAAYH HA WH-
JUKATOp BHUACOMMIIYJIbCA C BBIXOAA TIPH-

Puc. 2.6 BWn skpaHa Munuea- eveEEKA. Hagano passéprku 3amaérea cuH-
TORE THNA «A . XPOHU3ATOPOM M TOYHO COBHAJAET C MO-
MEHTOM H3JIyUYCHUs] 30HJUPYIOLIErO CHr-

Hama.

INpu mocrosHHOM CcKOpOCTH Pa3BEPTKU V= const paccrosHue [ Ha
JKpaHe HMHIUKATOpPa MEXAY HA4YaJIOM pa3BEPTH M OTMETKOM IPHHATOTO
CHUTHANIA OKa3bIBACTCS MPOMOPLHOHAIBHBIM JANBHOCTH A0 00BEKTA

[=VIg, (2.6)

2R
rac fp=——.
(]

Jluanro pa3BEPTKH CBETOBOTO IIITHA HA JKpPaHE IPagyHPYIOT B €IUHHU-
nax ganpHOCTH. Illkamy AambHOCTH BBITIOMHSIOT B BHAC 3JIEKTPOHHBEIX Me-
TOK C M3BECTHOH LIEHOM neneHua. M3MeHss CKOpOCTh pPasBEPTKH MOYKHO
HU3MCHATh MACIITA0 LKA JATbHOCTCH.

HHaukaTops! ¢ ApKOCTHOH OTMETKOM Halle BCETO MIPUMEHSIOT B CHCTE-
Max 0030pPHOrO THMA, B KOTOPHIX HABUTALMOHHAS HH(OpPMALHS HPEACTAB-
JSETCS OOBIYHO B MOJISIPHON MM MPSIMOVTOIBHOH CHCTEME KOOPAWUHAT TH-
na "a3uMyT - JaNbHOCTR" unH "yroi Mecra - AanpHOCTh". B cooTBEeTCTBHH
€ 3THM, pa3BEéPTKa IATHA JOJKHA OCYIIECTBIATRCS IO ABYM KOOPAWHATAM:
MO JATBHOCTH M IO KaKOW-ITUOO VIIOBOU KOOPIHHATE CHHXPOHHO C MEpe-
MEIIIEHUEM AuarpaMMbl HAIPaBICHHOCTH B a3MMYTAIBHOW WM YIJIOMECT-
HOM TIITIOCKOCTAX. BHAEOMMIYIIBCHI C BBIXOJA NPHEMHHUKA, B ITOM CIIy4ae,
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OCYILIECTBIIFOT MOAYILIUIO Iyda MO SIPKOCTH, U HA SKPAHE BOZHHUKACT OT-
METKA, SIPKOCTb CBCUCHHS KOTOPOH MPOMOpLUOHATbHA 3QQEKTUBHOH OT-
PaXKaroIICH CrIOCOOHOCTH 00 1y4acMOro 00beKTa.

Ha puc. 2.7, B xadecTBe mpuMepa, MOKa3aH BHJ 3KpaHA HMHAUKATOpA
Kpyrosoro o0zopa (naaukarop tuma (), Ha KOTOPOM HHGpOPMALH H30-
OpakaeTcs B HOSIPHOHM CUCTEME KOOPIUHAT.

JluneiiHas pa3BépTKa MO JANBHOCTH,
B TaKUX HHAMKATOPAX, OCYLICCTBISCTCS
OOHOBPEMEHHO €  H3IYYCHHEM PaIHo-
CHUTHAJIOB M IPOXOAUT MO PaanuyCy OT YC-
JOBHOTO IICHTPa JKpaHa X0 €ro Kpas.
[TonoxeHne TMHUN pa3BEPTKU HA SKPaHE
OJHO3HAYHO OMNPCACTACTCS HANPABICHH-
€M MaKCHMyMa JAUarpaMMbl HaIlpaBlCH-
HOCTH AHTCHHEBI, MECPEMCIUAOLICHCS B
MPOCTPAHCTBE B 3aJAHHOM CEKTOPE YITIOB

Fuc.2.7 BD 3KDaHa MHOMKATOPE THNE «Cs (pI/IC.2.8). B pesynprate Ha sKpame (bop-

(MKO). MHUPVYETCS PaaualbHO-KpyroBas (HId pa-

JUaTbHO-CEKTOpHAst)  paseéprka. llpm
MPOXOXKACHHH AHArPAMMbI HANPABICHHO-
CTH aHTCHHBI HATPABICHHS HA HCTOYHHK
manyueHus (LI wHa puc. 2.8) Ha skpane
MosIBUTCA spkocTHas orMeTka (L[ Ha puc.
2.7). PaccrostHHE OT LIEHTpA 3KpaHa 10
OTMETKH LETH ONPEACTSICT B HEKOTOPOM
MacmTade JadbHOCTh OO LETH Ky, a VIIo-
BOE MOJIOKECHUE Pa3sBEPTKH JATBHOCTH B
3TOT MOMEHT — YIJIOBYKO KOOPAWHATY Lie-  FHt 2.8 FaguonokaluoHHel ofizop
JTH (L OTHOCHTEIBHO KAKOTO-THOO OIIOPHO- MROCTRAHCTEA.
IO HANPAaBICHUS.

[lkana panpHOCTEH B TAKWX HHAWKATOPAX MPCACTABIACT COOOH Pif
KOHLICHTPHUYCCKUX OKPYKHOCTCH, KaTHOPOBAHHOE PACCTOSHUE MEKAY KO-
TOpBIMH 00pa3yeT Ha SKpaHe MacTabHVIO ceTKy nanbHocTel. MHoraa ams
OTCUETa AANBHOCTH HCIONB3VIOT 3JICKTPOHHYIO METKY B BHJEC OKPYKHOCTH
nepeMeHHoro paguyca. OTcUéT JaTpHOCTH B 3TOM CIyYac OCYINECTBISAECTCS
MO CHECLHATIbHONW IIKANe YCTPOHCTBA, (HOPMHUPYIOIIECIO METKY, B MOMCHT
COBMEIICHHUS METKH C OTMETKOH LICITH.

270°| 90°
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B unankaropax ¢ SIpkOCTHOH OTMETKOH, 0TOOPaXKArOIUX HABUTAIIHOH-
HYH0 HH(OPMALIMIO B MPSAMOYTOJBHBIX KOOPAUHATAX (MHIUKATOPHI TUMA B),
MEPEMEILICHNC ISTHA OCYIIECTBILICTCS B JBYX B3aHMHO MCPICHANKYIISP-
HBIX HampasjacHuIX (puc. 2.9).

ITo oanoit koopaAMHATHOM och hopmu-

R pyerca pasBépTKa MO JANBHOCTH, a IO

Jpyrod - pasBépTka MO YIIOBOH KOOPAH-

HATC CHHXPOHHO C TEPEMCIICHHEM IUa-

rpaMMbl HAIIPABICHHOCTH AHTCHHBI B MPO-

cTpaHcTBe. Tak Kak CKOPOCTH Pa3BEPTKH

ke [0 JAJBHOCTH MHOTQ OONBINE CKOPOCTH

. MEPEMELICHUS Tyda AHTCHHBI, TO JTHHUS

Puc.2.8 B 3KpaHa MHIMKATOpa JATBHOMEPHOH pa3BEPTKH Oyaer mepe-

TN «Bs MeIIaThes MapajiicabHO caMod cebe, 00-

pasys TpsSAMOYTOIbHBIH pacTp. 3Ha4UCHUS

opAUHATH ¥ abCHUCCHl SPKOCTHOM OTMETKH HA JKpaHe OyAYT ONpEAcTaTh
JANTBHOCTb Ry M YIJIOBOE MOJIOXKCHUE Oy LICTH.

[Tpu HEOOXOAUMOCTH CHATHA HHPOPMALMH O AATBHOCTH 0€3 Y4aCTHS
oneparopa (Hampumep, 1uis 6opTosoit IBM muI0TakHO- HABUTALIMOHHOTO
KOMILJICKCA) B KAYECTBE OKOHEUHOT'O VCTPOHCTBA MMIIYIBCHBIX JATBHOME-
POB MOTVT OBITh HCIIONB30BAHBI ABTOMATHYCCKUC U3MEPUTEIH BPEMEHHBIX
nHTepBanoB. CTPyKTypHAs cXeMa OJHOTO M3 BAPHAHTOB TAKOTO M3MEPUTE-
ns mpuBeaeHa Ha puc.2.10,a Ha puc.2.11 MOKA3aHbI BPEMCHHEI'C THArPaM-
MBI B HEKOTOPBIX TOUKAX CXCMBEI.

Nmnynecamu cuaxponnzaropa C OZHOBPEMEHHO ¢ MOAYIISTOPOM Iic-
PeAroIIEro TpakTa JanbHOMEpa 3amyckaercs reaeparop crpoba ['C, xo-
TOPBIM BBIPAOATHIBACT YIPABIAIOMUN HUMITYIbC Terp (CTPOO) MIHUTETBHO-
CTBIO

=

ol

o O g

2R

T, 2 Ty = —NUC 2.7)
C

rac 1,- IepUoa CICAOBAHUS HU3IYIACMBIX HMITYIBCOB; Ry - MAKCUMAITb-
HOE 3HAUCHHUE U3MEPIEMOI JaTbHOCTH.
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Puc.2.10 CTpykTypHaA CXEMa SBTOMSETMYECKOTD Piuc.2.11 BpemMeHHEIR fHAMPAMMEl CHTHANOE
HZMEPHTENA A& EHOCTH. AETOMATHYECKOTD M3MEDHTENA
D ANEHOCTH.

Jtot ctpod ormupaeT BeHTHWNIB Bl, dyepe3 KOTOPBIH K CUETUHKY HM-
nyabcoB CH mocTymaroT MacmraOHbIE MMITYJIbCHl OT CHELHATIBHOTO Ka-
TUOPOBAHHOTO MO YACTOTE clexoBanus f,, reaepatopa [ MU. Paccrosnue
J0 1eau OVACT HPONMOPLHOHAIBHO KOIMYECTBY MACIITAOHBIX HMIIYIIBCOB
Ny, 3aKIIOUEHHBIX B MHTCPBAJIC BPEMECHH MEKIY MOMCHTAMH H3IYUCHUS
30HIUPYIOMMNX CUTHAJIIOB U IIPUEMOM OTPAKEHHBIX

Ri=k Ny, (2.8)
rae k - koadduuueHT nponopiuonaibHoctd k = Iyye /2, Tiy= 1/ Fy-
MEPUOJ CTICAOBAHUS MACIITAOHBIX HMITYIIbCOB.

CbEéM JaHHBIX CUETUHMKA OCYINECTBILIETCS C MOMOINBIO UMIYIBCOB Ie-
Hepatopa cunteiBanus ['UC, orkpriBaromux BeHTUNb B2, B MOMEHT mpu-
X0Aa OTPaKEHHBIX CUTHAMOB ¢ BbIxoga npuéMHuKa [Ip. B xoHe kaxaoro
pabouero 1ukiaa 3aAHUM (POHTOM HMITYIbCA CTPOOA OCYIICCTBIISCTCS
cOpoc (0OHYICHHE) CUETINKA UMITYIbCOB.

CTpykTypHass cXeMa HMIYJIbCHOH PagHoJATbHOMEPHOU CHCTEMBI C
peTpaHCIANMEeH CUTHAIOB IIPUBEACHA Ha puc.2.12.

[epenarunk 3ampocurika I1 CHHXpPOHHU3UPYETCS UMITYIIBCAMH C BBIXOJA
6moka maMmepenust gampHoctT BUJI. Curmamel mepeaatumka ¢ Hecymien
YACTOTOH f, M3NYYarOTCsS aHTCHHOU 3ampOCYMKa M MPUHHMAIOTCS aHTCH-
HOU ¥ MPUEMHUKOM OTBETUHKA.

78



| |
| |
: |
| A .
: EWO AN S 7 = AN DMC :
|

| I
| |
[ I
| |

Puc.2. 12 CTPYKTYPHAA CHEMA PAOMOAANEHOMERHOR CHETEMBI C DETRAHCNALMER CUIHENOE .

IMocne npeoGpaszoBanus B (hOPMUPOBATEIC MOAYIHPYIOIUX CUTHAIOB
OMC uMITyIBCH TOCTYNAKOT HA MEPCIATIHUK, KOTOPBIH TCHEPUPYET OTBET-
HBIC BBICOKOYACTOTHBIC UMITYJIbChI HA YaCTOTC ﬁ 3TI/I UMITYJIBCBI U3JTyva-
IOTCSI AaHTCHHOM OTBCTYHKA H NPUHUMAKOTCA AHTCHHOU H HpI/IéMHI/IKOM 3a-
mpocuuka. B pesymprare cpaBHEHHS B OJIOKE M3MEPCHHS JATBHOCTH BpE-
MEHHOT'O MOJIOKCHUS 3APOCHOTO (OMOPHOr0) U OTBETHOIO UMITY/IHCOB OII-
peaenseTcd TEKYLIEE PacCTOAHHE, KOTOPOE 3aBUCHUT OT BPEMEHHOM 3a-
ACPXKKHU CUTHAJIOB IO JaJIbHOCTH 1 R U OT 3aACPKKU CUTHAJIOB B TPaKTax ari-
OapaTypsl fyy

R:c(tR_tan) (29)
2

I[J'IH TIOBBIIIICHU A HOMCXOyCTOI\/'I‘lI/IBOCTI/I JAAIBPHOMCPHBIX CHUCTCM C
pEeTpaHCIILUEH U3JIy4aeMbIE CUTHANBI 3aIPOCUMKA U OTBETUHKA, KaK Mpa-
BUJIO, KOAUPYIOTCA B COOTBCTCTBHUU € NMPUHLUIIAMHA KO,Z[OBO-I/IMHYHLCHOﬁ
MOZVIIALIUH.

Ilpm peannzanmm HamTbHOMEPOB C PETPAHCIALNEH CHTHAIOB, MHHH-
MAaJIbHO U3MCPACMOC PACCTOIHUC MOXKCT OBITh CACIIAHO CKOJIb YI'OAHO Ma-
JIBIM, TaK KaK B PCTPAHCIATOPC MOXKHO BHCCTU AONOJHUTCIIBHYIO 3aACPKKY
HCO6XO,Z[I/IMOI>1 BCJIMYHUHBI A4 UCKIOYCHUA COBMCIICHUA OTBCTHOIO M 3a-
MIPOCHOTO MMITYNIbCOB. KpoMe Toro, JansHOMEpH! ¢ peTpaHCIAnNei CUrHa-
JIOB IIO3BOJISIOT, 3a CUCT YCHICHHS B PETPAHCIATOPE, H3MEPATh JOCTATOY-
HO 6OJ'ILH.II/IC pacCcTodHuA NpPU CPABHUTC/IBHO MaJlbIX MOIIHOCTAX IICPC-
JIAIOIIETO YCTPOUCTBA.

[Ipu 0AHOBPEMEHHOM H3MEPCHHUH PACCTOSHUH A0 HECKOMBKUX OOBEK-
TOB ¢ IOMOLIBIO UMITYJIBCHOI'O AaJIbHOMCpPA HCO6XO,Z[I/IMO, I{TO6I>I NOPUHATHIC
CUT'HaJIbl HC MCPCKPBIBAINUCE BO BPCMCHHU Ha BXOAC HpI/IéMHI/IKa. ECJ’II/I, Ha-
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mpumep, R, u R, — paccTosHus 10 ABYX OOBEKTOB, TO OTPAKEHHBIC (MIH
PETPAHCIHPOBAHHBIC) CUTHAIBI HE TICPEKPHIBAIOTCS MPH VCIOBUH

| %—% B (2.10)
TAC Ty~ ATUTCIIBHOCTD UMITYJIBCA Ha BBIXOAC HpI/IéMHI/IKa.

N3 3T0r0 COOTHOWICHHUS MOXKHO ONPEACTHTE MHHUMAIBHOE pasperuac-
Moe paccTosiHue ARy, = | Ri- Ry |, IpH KOTOPOM BO3MOXHO Pa3ieIbHOC
HU3MEPEHHUE AATBHOCTU A0 JBYX OOBCKTOB

cT

AR, >0 @2.11)

MUH —
2

ITO K PACCTOSHUE OMPEALSISICT BEIUUUHY MUHUMAIBHOW OMPEACsic-
MOH JaJIbHOCTH UMIYJIbCHOTO JAJBHOMEPA WM BEJIMYUHY €r0 TaK Ha3bl-
BaeMOU MEPTBOI 30HHI.

Ilpu 3amaHHOI MAKCHMATBEHOM JATBHOCTH ACHCTBUS TATBHOMEPA Rk
MCPUOA CACAOBAHUS UMITYJIbCHBIX CHUTHAIOB 7, BBIOHUPACTCS U3 YCIOBHS
00CCIeUCHUsT OAHOZHAYHOCTH H3MEPCHHUS PACCTOSHHUS. IJTO YCIOBUE CO-
CTOUT B TOM, YTO MAaKCHMAaJIbHOE BPEMs 3ala3gblBaHUs NPUHUMAEMOIO
cHTHAJIA

2R
[RMaKc: — MaKe < TI/I (2 12)
4

Ecmu 310 ycnosue He BRITONHACTCA, TO npu R > ¢ T,/ 2 BOo3HUKaeT
ommOKa u3MepeHus kpatHast ¢ 7y, / 2 (Ha puc.2.13 n3mepsaemMoe paccTosHue

S MPOTIOPLHOHAIBHO 1z, WU f/Rz).
< T S OCHOBHBIE JOCTOMHCTBA aMILIU-
TYJHBIX METOJOB UCIIOIB3VIOIHX UM-
H H MyAbCHYIO MOXYISIHIO COCTOWT B
. H . H t TOM, 4YTO TEXHHYECKVIO PEATU3ALNI)
k—t Ri— = the K— 3THUX METOIOB MOXKHO OCYIICCTBIISITE C
I tr2 : UCIIONB30BAHUEM OJHOH oOmmeH aH-

Fue.2.13 K c:npe,u,enw_mn MAKEHMENbHOR TEHHBI JJIS TIEPEAAIOLIETO U HpI/IéMHO-
Aenei0CTH ARACTEA MMMYILCHE 1o KaATOR, TAK KAK MATYWCHHE I
npucM CHUIHAJIOB PAa3HCECECHBI BO BpC-

MEHH. DJTO OOCTOATEIBCTBO IIO3BOIAET 3HAUYUTEILHO COKpaTUuTh Macca-
Fa6apI/ITHbIe XAPAKTCPUCTHKH anmnapaTypel U 00JICTINTh Pa3Ba3Ky IICpe-
JATUYUKA U MPUEMHUKA, TO €CTh OCYIECTBUThL BPEMEHHYIO Pa3BI3Ky MEXKAY
HUMH, YTO UMCCT HCMAJIOBAXKHOC 3HAUCHUC I allapaTypbl, pasMcCiiac-
MOH Ha JE€TaTEIbHBIX almnaparax. I[pyrI/IM JOCTONMHCTBOM SBJISICTCS XOPO-
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masi pa3pemaromas CriocOOHOCTh UMITYJIBCHBIX PaIHOJATIbHOMEPOB, KOTO-
pas Mo3BONIACT OXHOBPEMECHHO H3MEPATh JANBHOCTH MHOTHX OOBEKTOB.

K HemocraTkam MeTOAa MOMHO OTHECTH HEBO3MOXKHOCTH WU3MCPCHHS
ManbIX JanbHOCTCH H3-3a HATH4YHS MEPTBOHM 30HBI B AanbHOMEpax C mac-
CHBHBIM OTBETOM, HCIIOTB3YIOLINX OAHY AHTCHHY IS U3MYUCHHS U PUEMa
CUTHAJIOB.

AMIUTUTYAHBIA METOJ M3MEPCHHUS PACCTOSHUHA MOXKET ObITh PEan30-
BaH U B CHCTEMaX C HECNPEPBIBHBIM H3My4YcHUEM cHTHANOB. CTPYKTYpHAs
cxemMa Ha puc. 2.14 mwimocTpupyeT BapuaHT IOCTPOSHHS TaAKOTO YCTPOUCT-

Ba.
A
L DG ey " reHepaTop HCIPCPBIBHBIX BbI-
\|/ el : COKOYACTOTHBIX KONeOaHUU repe-
| K i Amp  AAQTUHKA I'BY moxymupyerca mo
nz R Mp aMIUIMTYI€ ITYMOBBIM CHTHAJIOM
I
: ; reacparopa myma [T ¢ momo-
1
i ! mp0  GopMupoBaTens  MOAVIIH-
Mg V| e Wi pyrommx curaios ®MC. Cur-
H 1

HaJI, U3JIy4acMBblil aHTEHHOHN Iie-

Puc.2. 14 CTRYETYOHAA cXema painoan eHOMEepRa peaaTinka AH’ HMCCT BUJL

¢ WYMOEDA MOLYMALMER, un(t)= Uo [1 +
kUw(1)] cos(oof + 9o), (2.13)

rae Up- aMImuTyaa HEMPEPBIBHEIX KOneOaHui; k- ko3¢ HUUHICHT Mponop-
LHOHATBHOCTH; Uy~ aMITIUTYA2 MOAYIMPYIOIIECTO [IYMOBOTO HAIPSIKCHHS,
(o~ YACTOTA HECYIICTO KOJACOaHuUs, Qo- HAYaIbHAs (asa.

OTpakEHHBIH OT LETHU CUTHAT, YePe3 MPUEMHYIO aHTCHHY Ay, MOCTY-
nact B npuéMHHUK [Ip, HA BBIXOAE KOTOPOTO BBLACISICTCS OrUOAOINAS CHT-
Hana. Orubaromas nogaérea Ha koppenarop K, cocrosmuii u3 ymHox)uTE-
11 YM u waTerpatopa MH. Ha BTOpO¥ BXOA YMHOMKHTENS MOCTYHAET 3a-
JCpKaHHOS B JIMHUH 3a1epKku JI3 Ha Bpemsl T,, HANMPSDKCHHUE TEHEpaTopa
myma. Pe3yapraT mepeMHOKCHUSI CHTHAJIOB HHTCTPUPYETCS 33 BPEMsI Ha-
OomoacHus 1, U HA BEIXOAE KoppesTopa nmony4aeM (puc. 2.15)

TH
Ue=a ({ Uno(t) Unlt-t) dit 2.14)

rae ¢ - K03 PUIHEHT MPOIOPLUHOHATEHOCTH.
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IlmaBHO W3MCHAS BCAMYHUHY 3a-
aepskku B JI3, MOXKHO MOIYIUTH MaK-
CUMYM  KOPPEISLUOHHOH (yHKIHH U ===~~~
MPH T~ TAC = 2R/c - 3amepxka
TNPUHATOTO CHTHAJIA OTHOCHTCIBHO
manygaemoro. Otcuér BpeMeHU, mpo-
MIOPLHOHATBFHOTO AATBHOCTH, OCYIIEC- ok
CTBIIIOT TI0 WHIWUKATOPY 3aICPKKHU K= Tyl
I/IT B MOMCHT MAKCHMAJBHOTI'O ITOKAa3a- Prc.2.15 BrexogHOEe HANPAXEHHME KOpPpeEnA-
s kaTopa M, 1o eaeLencuers

OCHOBHOEC TMPEUMYINECTBO pac-

CMOTPCHHOTO MCTOJA HU3MCPCHUS PACCTOSHUM COCTOHT B HCHOIB30BAHHH
HIYMOMOAOOHOr0 CUTHAJA, 00IaJar0IIero OHOropOOH aBTOKOPPEISILIHOH-
HOW (PYHKIUCH, U TO, UTO JHAMA30H OJHO3HAYHOIO U3MCPEHHUS JATbHOCTH
TaKUM H3MCPHUTCICM TPUHIUIHAIRHO HE orpanuucH. Kpome toro, m3my-
YaCMbIH AATPHOMEPOM CHTHAA MOA00CH COOCTBCHHBIM MIYMaM MPEMHOTO
YCTPOWCTBA M €r0 TPYAHO OOHAPYKHUTh CPEACTBAM PATUOPA3BCAKH, UTO
SIBJISICTCS. HEMAJIOBAKHBIM OOCTOATEIBCTBOM IIPH HCIOIB30BAHHH TAKHX
U3MCPUTEICH HA JICTATCIBHBIX aNIapaTax BOCHHOTO HA3HAYUCHU.

K HemocratkaMm ImMyMOBBIX NATBHOMEPOB MOXKHO OTHCCTH TPVAHOCTh
MOYJISIIAN BBICOKOYACTOTHBIX KOJCOAHUIA HAPSKCHUEM, H3MCHSIFOIIIMMCSE
B IIMPOKUX MPCACNAX, U CIIOKHOCTh CO3TAHUS JTHHUHU 33 CPKKH C TIIABHOM
PETYAUPOBKOH.

YacToTHbIEe meTOAbI

YacTOTHBIC METOIBI HU3MCPCHUS PACCTOSHHUM MTPUMCHSIOTCS B CHCTEMAaX
C HEMPEPHIBHBIM H3IYYCHUEM U YaCTOTHOH MOIYIAIUCH HECYIIHMX Koieha-
Huit. CTpyKTypHAs cxeMa JadbHOMEPa, PCaaU3yIOIIEro OAUH U3 BAPUAHTOB
JAaCTOTHOT'O MCTOJA, MpuBEAcHA HAa puc.2.16, a Ha pmuc.2.17 moxaszaHb
BPEMCHHBIC rpa(UKH, MOSCHSOLIHE €ro padoTy.
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Puec. 216 CTpYKTYPHAA CXeMa JacTOTHOro
paaHonanEHOMER A,
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By 0 t

Puc 2 17 BpemeHHble rpadivky cMIHanoe 4acTOTHOMD PagMonaneHOMepa
a) M3MEHEHWE HECYLLER YacTOThl M3NyYaeMelx W NPHHUMAEMEL:
CHMrHANoE; A) MZMEHEHWE YacTOTHL BMEHKA.

Mogayastop UM OCyIIECTBISET YACTOTHYI) MOIYIISLHIO KOJACOAHUI
reaeparopa Beicokoi wactorel ' BU. Hecymas wacrora I'BY, npu stom,
M3MEHSETCS MO TMHEHHOMY 3aKOHY €O CKopocTwio Vy= df / dt. Takoe wn3-
MEHEHUE YaCTOThl HA3BIBACTCSA JCBHALUEH YACTOTHI

Ajii[ :ﬁAaKC-ﬁ/IHH~ (2 15)
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Ha rpaduxe puc.2.17,a 3akon wusmeneHus uactorsl ['BY mokazan
crutomHoM nuHuen. Kax BUAHO U3 pUCYHKA, 32 MEpHOI MOAYIALUU Ty U3-
MEHCHHE YACTOTHI OT [y AO fraxe OCYIIECTBISCTCS BB

YacToTHO MOXYTHPOBAHHBIA CHTHAI HM3IYYacTCS € HOMOIUBIO Iepe-
JAIOIICH aHTCHHB A, B CTOPOHY OOBCKTA, PACCTOSHUE A0 KOTOPOTO HU3Me-
psacres. Ecmu o0bexT HemoaBmkeH (R= const), TO 4acToTa OTPAXKEHHOTO U
HNPUHATOrO MPUEMHON AaHTEHHOH A, CHTHAIa M3MEHICTCS IO TOMY K€ 3a-
KOHY, HO C 3amasiplBaHueM f,= 2R / ¢ (OyHKTHpHAsS NHHUSA HA PUC.
2.17,a). IlpunaTeic u u3ny4acMbIic KoNeOaHus mojarTcs B cMecurens CM,
Ha BBIXOAE KOTOpPOro odpasyercs pasHOCTHas 4dactoTa fs (4actora Oue-
Hull). ['paduxk, xapakrepusyromui H3MEHEHUE f'5 BO BPEMEHH, MPUBCACH
Ha puc. 2.17,6. Ecau yactora OueHHd MHOTrO OONBIIE YacTOTBI MOAYIIS-
LIUY, T. €.

Fs>>F=1 1y, (2.16)
TO, C TOCTATOYHOU TOYHOCTHIO, MOXKHO 3aIMHUCATh
2A
g2y 2.17)
TM
YuutsiBas, uto ;= 2R/ c, momyaum
4Af R
F = 2R (2.18)
cT

M

ITO BRIPAXKCHUE HE YIUTHIBACT YMCHBIICHUS YaCTOTHl OHCHUM 10 HYIIS
[P PABCHCTBE YaCTOT U3Ty4aCMbIX U MPUHUMACMBIX KojicOaHuii (mpoBa-
abl 10 Hyms Ha rpaduke puc. 2.17,0). DakTHuecKky, aHATU3ATOP YaCTOTHI
AY, BKIFOUEHHBIN MOCHE YCHAUTSAS Y, (PUKCUPYET CPSAHIOK HYaCTOTY
OHCHUI 32 IEPUOT MOIYISIIHH

4 Af, T, —t
F.. = AR|IM_R 2.19
G.cp CTM TM ( )

OGpr4HO BBINOMHSAETCA yCnoBue ;<< T\, mpu KOTOpOoM [ on~ 5. To-
r7a, peiias YPaBHCHUS TS YaCTOThl OMCHUH OTHOCHUTENBHO R, TOIYIHM

IFseT
——=kF, 2.20
4Afﬂ 6> ( )

R=

cT,

rae k= — const — MOCTOSHHAS JATBHOMEPA.
A
Ecou B 30HC ACHCTBHA JaapHOMEpPA ONHOBPECMCHHO HAXOTITCSA HC-

CKOJIBKO OOBCKTOB Ha PA3IUYIHBIX OAJIbHOCTAX, TO Ha BXOAC HpI/IéMHI/IKa
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CYLICCTBYIOT CHUTHAIBI € Pa3HBIMHM YACTOTAMH H KKIAOMY OOBEKTY COOT-
BETCTBYET CBOSI yacTtora OuMeHHH. M3Mepsst 5TH 4acTOTHl MOXKHO OIpEc-
JHUTh PACCTOSHUC N0 KKAOro odnekra. MHHHMMAanbHAs pa3HOCTh YACTOT
OWCHHUI OBYX LENCH, MPH KOTOPOH 3TH YaCTOTHI MOTYT OBITh Pa3AcibHO
3apuKcHpoOBaHbl U3MEPUTENEM, paBHa k. DTOH Pa3sHOCTH COOTBETCTBYCT
Pa3HOCTb PacCTOSHUN

. AR=c/ 4Af;, 2.21
XapaKTepU3yIomas pa3peliaomyo CoCOOHOCTh YaCTOTHOTO JATbHOMEPA
O JAJIBHOCTH.

Hamepenne dacror OMCHHH W ONPSACICHUE PACCTOSHUN M0 LCICH
OCYILIECTBIICTCSl ¢ MOMOIIBIO AHANIN3ATOPOB YAacTOThl. AHANHM3 YacTOTHI
MOJKET TIPOM3BOANTECS KaK MTOCIEAOBATENBHO, TaK U mapamiensHo. [Toce-
JOBATENbHBIM AHAIU3 OCYLIECTBISICTCS OJHOKAHAJIBHBIM AHAIU3ATOPOM,
COCTOSIIIMM M3 TEPECTPAUBACMOrO IO YACTOTE Y3KOIMOJIOCHOrO (uiabTpa
Y®, rencparopa nepecrporiku [Tl u unaukaropa U (puc.2.18). Ilepe-
CTpOUKA OCVIICCTBILICTCS B MPEACTaxX BO3MOXHBIX 4YacTOT OHEHHU
(puc.2.19)

AFs = Foy — I, (2.22)
rae Fesy u Fe, — HU3IDAg ¥ BBICIIASI YACTOTHI JAAIIA30HA.
U 5
YD M _—
II{_'_:_\\'I
Ml : F
0 g
Fih Fpep  Foe
Puc.2.18 CrpyeTypHan crema nocnefo-  Puc2 19 AMIAKTYAHO — 4acToTHaA
BATENEHOMD aHaNKW3aTORa YaCcTaThI. KAPAKTEPHCTHRE NepECTpan -

BAEMOMD §HAETPA.

Koraa ¢unbeTp oka3piBacTCs HACTPOCHHBIM HA YacTOTY OUCHHM, HA €ro
BBIXOJIE MOSABIIIETCA CUrHAT. JlanbHOCTh 0OBEKTA OMPEETIICTCA IO YaCTOTe
HACTPOHKHU PUIBTPA B MOMEHT HOSBJICHHUS CUI'HAJIA HA €T0 BBIXOJC.

OCHOBHBIM JOCTOMHCTBOM IOCIEIOBATEIBHOTO AHAIM3A SIBISCTCA OT-
HOCHTEIIbHAS IIPOCTOTA TEXHUUECKOH peanusanmu. K Henocratkam cnenyer
OTHECTH CPAaBHHUTEIBPHO OONBINOE BpPEMS aHAIM3A, TaK KaK IEPecTpoiika
(bHIBTPAa MOXKET OCYIIECTBIATHCA CO CKOPOCTBIO dFy / df, Ipu KOTOpOH 3a
BpEMsI YCTAHOBJICHHS CHUTHANA Ha BeIXOAE puibTpa t14=1/AF}, cam ¢punptp
HE EPECTPOUTCs OONBIIE, UM Ha MONOCY npomyckanus Ay, To ecTh

85



L, <AF,. (2.23)

[TorpemHoCT, HM3MEPEHHUS YACTOTHI OHCHUH ONPEICNSCTCS IMOIOCOH

mponyckanus QUIbTPa U PaBHA
. O=xAFy/ 2. (2.24)

[NoBEIIIEHHE TOYHOCTH M3MEPCHUH 3aCTaBIICT UMETh JOCTATOYHO V3-
KYIO TIOJIOCY MPONMYCKAHMS, UTO, B CBOKO OYCPEIb, YBCIUIHUBACT BPEMs yC-
TAHOBJICHUS M CHIDKACT CKOPOCTh MEPECTPONKH aHAIHU3ATOPA.

IMapannensnusiii anamuzatop (puc.2.20) npeacrasisier COO0H psia y3KO-
MOJOCHBIX (PUIBTPOB, MEPCKPHIBAIOINUX TPEOVEMBIH YacTOTHHIN Auamna-
30HAF5=15 155 (puc. 2.21).

— ¥y M4
L . =
u —fip—
BX = : m ﬂ ﬂ
18 : 1
0 — T G
L) v, W, Fom Fpo i | Fe
Fip Fpn
Puc.2. 20 CrpykTypHan cxema napan Puc221 AMIWTYOHD — YACTOTHEIE X3REKTERHCT MKMW
NENEHOrD AHANM3ATOPA YACTOTEL. N ETPOE NAPANIENEHOM GHANKZATOpA.

KomuuecTBo GpUABTPOB 3aBUCUT OT BETMYHHBI 33JaHHOTO AUANA30HA U
HCOOXOAUMOH TOYHOCTH U3MEPEHUI

BxoaHbie cUrHANBI MOJAIOTCS OJHOBPEMEHHO HA BXOJBI BCEX (HIIBT-
poB. YacTora OHeHUH onmpeaenseTcs Mo CPEAHEH YacToTe HACTPOUKH TOTO
(unpTpa, HA BBIXOJC KOTOPOro MOABIACTCSA cUrHal. Bpems anamuza Oyaer
OTIPEIENAThCA HHEPLUOHHOCTBIO OXHOrO (PHIBTpA, TO €CTh €ro BPEMEHEM
VCTaHOBICHUS Ty IJTO SBIIETCA 3HAUUTEIBHBIM IPEHMYIIECTBOM Iapal-
JenpHOrO aHamuzatopa. QOgHAaKo Takod aHAIM3aTop SBILCTCS OONee CIoK-
HBIM IO CPABHCHHIO € MOCIICAOBATCIBHBIM aHATH3ATOPOM.

OCcoOEHHOCTBIO YaCTOTHHIX AATbHOMEPOB SBIICTCA TO, UYTO HAJIMYHUC B
MPHHATOM CHTHAJE AOIUICPOBCKOIO CABUra 4actoThl I = 2)'/ ), obycnos-
JICHHOTO JABIDKCHHEM LIETH CO CKOPOCTBIO V' OTHOCHTETBHO H3MCPHTEI,
BHOCHT IOTPEIIHOCTh B M3MepeHne aampHocTH. M3 prc. 2.22 BuaHO, 49TO
yactota OWeHUH Fi B TEUCHHE OJHOTO MOIYICPHOAA MOIYJISLHM, H3-32
JOTLICPOBCKOTO CMEIICHUs [/, HE paBHa YacToTe OucHui Is; B TCUCHUC
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Broporo mnonynepuonaa. ms yuéra 310 COCTaBIAIOMCH HEOOXOTUMO
OCYIIECTBIATh PA3ACIbHOC H3MEPCHUE YACTOTHI OUCHHUH B KAXKIOM U3 ABYX
MOIYIIEPUOI0B MOAYIIALUH.
Torma B mepBOM TOIYIIEPHOAE TOIYIMM
o=+ F,, (2.26)

a BO BTOPOM Fo= - F. (2.27)

A f l Tea |

frmam:

Afy

Puc.2.22 Mpadi MKW HEMEHEHWA HECYLWEA YACTOTE JankHOMens (3)
MUYSCTOTE BUEHHA () ¢ ydETom AONNS0ECKOrD CAEWIa YacTOTLL

Pemas aTi BEIpaskeHUSA KaK CUCTEMY VPaBHEHUH, IOTYINM

Fo+ bs, =21y (2.28)
" For- Fy = 2, (2.29)
OTKyJa Fy = I ;F& (2.30)
u F, =1 2F62 2.31)

I[aHHbIC COOTHOLICHUA CIPABCIIMUBBI TOJIBKO IMPU CUMMCTPUYIHOM IIH-
J000pa3HOM 3aKOHE MOAYIISLINH.

Takum 00pa3oM, HECKONBKO VCIOKHUB ANrOPUTM OOPabOTKH MPHHS-
ThIX CUTHAJIOB, MOXKHO ITOJTYYIUTH I/IH(I)OpMaLII/IIO HC TOJIBKO O JAJPHOCTH, HO
U 0 PAAUAIbHOMN COCTABIIIONICH CKOPOCTH JBUKCHUS 00BCKTA.
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OCHOBHBIMH JOCTOMHCTBAMH YaCTOTHOIO METOAA ABISETCS BBICOKAA
TOYHOCTh M3MCPCHHUN U BO3MOKHOCTh M3MCPCHHUS OYCHB MAJBIX PACCTOS-
HUN. DTH JOCTOUHCTBA MPSAOMPEASIIUIN UCTIOIb30BAHUE YACTOTHOIO ME-
TOAA B PAaTUOBBICOTOMEPAX MAaJbIX BBICOT /I JICTATCABHBIX AIapaTroB
Pa3IHYHOTO HA3HAYCHUSI.

K HemocraTkaM 4aCcTOTHOrO METOAA OTHOCAT HEOOXOAMMOCTh MPUME-
HCHHUS MBYX AHTCHH M CJI0XKHOCTh OOCCIICUCHHS MPOCTPAHCTBCHHOH pas-
BSI3KH MCXKIY MEPEIAIONM U TPUEMHBIM KaHamamu. Kpome toro, mpu He-
00XOAMUMOCTH U3MEPCHHS JATBHOCTH MHOTHUX OOBEKTOB, PE3KO BO3PACTACT
CIOKHOCTh TEXHUYCCKON PCATH3AIHK AnmapaTypsl, 0 4éM ObLJIO CKA3aHO
BBILIIE.

da3oBble MeToabl

®dazoBble METOABI M3MEPEHUS PACCTOSHHUH OCHOBAHBI HAa HW3MEPEHHH
paszHoCTH (ha3 U3MYUACMBIX PAIUOBOTH U MPUHUMACMBIX OTPAKEHHBIX HITH
peTpaHCIMPOBAaHHBIX cUrHAMOB. CTPYKTypHAs cxeMa mpocrtetimiero (haz3o-
BOTO JAJTBHOMEpPA MPHUBCACHA HA puc.2.23.

An Ilepeaatunx I1 ¢ momommeio me-
1 N —== peoamowei aHTCHHB A, H3Iy4acT
HCMIPCPHIBHBIC HEMOAYIUPOBAHHBIC
N KonebaHus
M ”{p u(t) = Uy cos (0o + @o). (2.32)

[Mpunsareie anTeHHON Ay, U IPHEM-

M oh

Puec. 223 CTRyETYRHAA cxema daz0eoro HHUKOM Hp CHTHAJIBI,
panMofanEHOMERE.
Unp(f) = Upp c0s [0o(f + 1) + @ol, (2.33)

UMECIOIINE 33ACPKKY [ MPOMOPILHOHAIBHYIO JATBHOCTH A0 LCIH, CPAaBHU-
Barorcs Mo (ase B dasoBom aerekrope @/ ¢ curnamamu nepeaaruuka I1.
Pesynprar cpaBHeHUS O€3 yuéTa AOMOTHUTCIBHBIX (ha30BBIX CABHUIOB Oy-
JET paBeH

A(p = Mg Ir. (234)
YuutsiBas, uto fr = 2R/ ¢, nonyuum

2R,
c

A , (2.35)
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OTKYJa

_Agpc

R — ko A, (2.36)

2w,

4
rae ky, = Py const — TMOCTOSTHHAS (PAa30BOrO JabHOMEpA.
@q

WNuaukarop W, BKIrOUCHHBIH Ha BEIXOAE (PA30BOT0 JETCKTOPA, MOKHO
OTrPaIyUpPOBaTh B 3HAUCHUIX AATHHOCTH.

Pasnocts az A pyHKIHS NeprUogUICCKast U €€ 3HAUCHHUE MOBTOPSIFOT-
€4 Uepe3 KaXKIBIC 2T, TO CCTh

AP = AQyst 20T, (2.37)
A€ Ay - u3Mepennoe 3Haucuue; n = 0,1,2... B cBszu ¢ 31uM B (hazoBom
JATPHOMEPE MOKET BO3HHKHYTh HCOJAHO3ZHAYHOCTh OTCUETA JATBHOCTH,
Korja pasHocte a3z A Oyaet Gosbiie 27,

YuutsiBas, uto 0o = 2T fo u ¢/ f=c T =k, onpeaeaum, dyemy OyaeT
PaBHO MAKCHMAJIbHOC 3HAYCHUE OJHO3HAYHO M3MCPCHHON JATbHOCTH, MPHU
KOTOPOH APy = 27T

Rype =225 22 (2.38)
4 fy 2

Taxkum 00pa3oM, MaKCHMAJIBHOC PACCTOSHHUE, KOTOPOS MOKET OBITh
M3MEPCHO PACcCMATPUBACMBIM METOJOM, PABHO MOJOBHHE IHHBI BOJIHBI
M3mydaeMbix Kosebanuil. Jlake Ha CBEPXAJIMHHBIX BOJHAX 3TO YCIOBHUE
3HAYUTEIIFHO OTPAHUYHBACT MTPCIACIBI H3MEPSICMBIX PACCTOSHUH.

Jis yBenuueHUsS JaTbHOCTH JCHCTBUS B MPAKTUYCCKH MTPUMCHICMBIX
($haz0BBIX JATBHOMEPAX UCHOIB3YIOT AMILTHTYAHYIO MOIYJIILIHIO U3Ty4ac-
MBIX KOJICOAHHUH FapMOHHYSCKUMH KOJICOAHUSIMU C OTHOCHUTEIBHO HU3KOH
yacroro. CTpykTypHas cxema (asoBoro JambHOMEPA, HCIOIb3YIOIICIO
TaK¥ie CUTHAJIBI, TIPUBEACHA Ha puC. 2.24.

Hanyuaempiii curHam, B 3TOM CIy4ae, MOXKHO NPEACTABHTh B CJC-
OVIOIIEM BHJIE

un(f) = Uy |1+ m cos (Qf + Dy)] cos o, (2.39)
[AC M - HHACKC aMILTUTYAHOH MOZy/suu; (Q - yacrota Moaysuuu;, @ -
Hava bHAs a3a MOAYIUPVIOIIETO CUTHATA.

AMITIUTYAa OPUHUMACMOTO CUTHAMA OYICT U3MEHSITHCS [0 TAKOMY 3KE

3aKOHY, HO ¢ 3aCPIKKOM, ITPONOPLIMOHATBHON U3MEPICMOMY PACCTOSHHUIO
Unp(t) = Upp {1+m cos [Q (+1g) +Do] } cos o (2.40)
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CpaBucaue a3z, uz-

JIY4aCMBbIX MCPCAATIHKOM DM n An

IT m npuaIMaeMBIX TIpH- )

émunkoM Ilp curHanos, H o

MMPOM3BOANTHCA Ha YaCTO- A
L  k

TE MoAyIIIMH 2, A 4e-

ro Ha (baSOBbIﬁ ACTCKTOP Puc.2.24 CTpykTypHadA crxema § a30B0ra PaguoganeHoMepa
Q)I[ MOJAIOTCS HHU3KOYAC- € MOSYNAUMER MENYUAEMED CHTHAMOE.

TOTHBIC KoIeOaHusas oOT (OPMHUPOBATEN MOIYIUPYIOIINX KoIeOaHUH
OMC wu BBIIETCHHAS AMILTUTYAHBIM Aetekropom AJl ormGaromas npuHs-
TOrO aMILTUTYAHO - MOAYIHPOBaHHOrO curHana. PazHocte a3 mpu aTom
paBHa

ro=2o 2.41)
4
ADc
a JanbHOC R= . 2.42
JATbHOCTD 0 ( )

Tak kax MOIYIUPYFOINAs YacTOTA {2 MOKET OBITh BHIOPAHA JOCTATOYHO
MajIoH (10 CPABHCHUIO C HECYIICH YacTOTOH Mj), JOCTOMHCTBOM PacCMOT-
PCHHOTO BApHAHTA SIBSCTCS BO3MOKHOCTh OJHO3HAYHOTO OMPEIACICHHS
0OJBIINX PACCTOSHUM, MAKCUMATPHOS 3HAYCHUE KOTOPBIX OYACT PaBHO

RS A2, (2.43)
rae A- AmuHA BOJTHBI MOAYJIUPYIOIIETO KOJACOAHMS.

Jis yBemudaeHUs AATBHOCTH ACHCTBHS (hAa30BBIX JATBHOMEPOB HUCIIO/Ib-
3VIOT TAKKEC MHOTOYACTOTHBIC METOABI. PACCMOTPUM 3TH METOIBI HA TPH-
Mepe paboThl ABYXYACTOTHOrO (ha30BOro AATPHOMEPA, CTPYKTYPHAS CXEMa
KOTOPOro MoKazaHa Ha puc. 2.25.

Bricokouacrotheie reueparopet I u ', dopmupyror konebanus ¢ qac-
TOTAMH O] U O, KOTOPHIC OAHOBPEMCHHO H3IYYAIOTCS ¢ MOMOIIBIO AaHTCH-
Hel A, ¥ mojarorcst Ha cMecurenbh CM;. CMecHurenpb BBIAEIAET CUTHAI
Pa3HOCTHOH YaCTOTBI M= M1 - (O, SBISIOMMHACS OMOPHBIM 1l (ha30BOTO
petekropa @], Anamornunsiéi curHana BeaenseT u cvecutens CM,, Ha
KOTOPBIH TOCTYMAIOT MPHHATHIE KOJACOAHUS € HYACTOTAMU ©1 H O,
MPOLIECALITHE YepPe3 COOTBETCTBYIOMMNE GHIbTpel O 1 ;.
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FoT oo 1 Konebauns,

| r ni
! \L o] 1 | BBIPabaTHIBACMBIE
' 1An CMECHUTCITSIMU,
L] CM;4 R =
| | pasnmyarorcs da-
: T ik 2 T l 30M, 3aBUCSILECH
|
e ! OT BPEMEHH 3a-
W of
rm——- - el TIa3/(bIBAHUS Ix.
| o P Pasnocts (a3
1 \l/ 09 | | N
| &g 3TUX  KoJacOaHui
: CM2 P | BeLICTACTC  (ha-
T D2 | 30BBIM  JCTEKTO-
| wa |
| T ____ pom @1
PHC.2.28 CTRYKTYOHAA CXema AEyXYacToTHOro Pasosoro pajuogansHoMEpa.
2R
Ap=—"—a, (2.44)
4
Apc
OTKYJa R= 2L (2.45)
0

r

PasnocrHas yacrora mMoxer ObiTh BhIOpaHA AOCTATOYHO MAJOH, YTO
CYILIECTBCHHO YBEIUYMBACT 00JACTh OAHO3HAYHOIO U3MEPCHHS TATbHOCTH.

OCHOBHBIMH JOCTOHHCTBAMH (ha30BBIX JAJTBHOMEPOB SIBISICTCS OTHO-
CUTCIBHAS MPOCTOTA H3MEPUTCIBHOTO YCTPOMCTBA M BBICOKAS TOYHOCTD
m3mepenunii. QHAKO, CACAYET 3aMETUTh, UTO MIPHU MOHH)KCHUH YaCTOThI, HA
KOTOPOH MPOU3BOIUTHCS U3MEPCHUES PasHOCTH (pa3, TOYHOCTh U3MEPCHHUS
JanpHOCTH CHIKacTes. [lostomy B (ha30BBIX CHCTEMAax HCHOIb3YCTCS HE-
CKOJIBKO YaCTOT, HA KOTOPBIX MPOU3BOAITCS U3MEPEHHS, TO €CTh MPUMCHSI-
STCS MHOTOLIKAIBHBINA METOJ. Takoi METOA MOXKHO MOSCHUTh HA MPUMEPE
YaCOB, UMCIOLIUX YACOBYID, MUHYTHYIO U CEKYHAHYIO mmkaiel. [Ipumennu-
TENBHO K CHCTEME U3MEPCHHUS JAJBHOCTH HA PA3HOCTHOM YaCTOTE 3TOT ME-
TOJI CBOJMUTBHCS K MCIIONb30BAHUIO HECKOJIBKHX BCIIOMOTATEIbHBIX YACTOT
®1, O3, O3 ..., MTO3BOMIOIIUX MOJYYATh CETKY YaCTOT OUCHUH (Pa3HOCTHBIX
YaCTOT) M- O, O1- O3, O~ O3..., HA KOTOPHIX U MPOU3BOAATCS MMOCICAOBA-
TENBHO BCE 00JICC TOUHBIC U3MCPCHUS JATbHOCTH.

Henocratku (ha30BeIX METOAOB CBSI3aHBI € HEOOXOMUMOCTBIO IMPO-
CTPAHCTBECHHON Pa3Bi3KU MEPCIAAIOIICTo U MpuéMHOro kaHajoB. Cyect-
BEHHBIM HEIOCTATKOM SIBIISICTCS OTCYTCTBHE Pa3pPCIIAOIICH CITOCOOHOCTH
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MO JATBHOCTH. JTO OOYCIOBJICHO TEM, YTO IPU OJHOBPEMEHHOM MOCTVII-
JICHUH Ha BXOJ HNPUEMHOIO KaHANAa HECKONBKUX CHTHATIOB, OHH OyIyT Ha-
JaratbCsl APYT Ha APYra U AaAyT PE3yJIbTUPYIOIIUH CHTHAJ, U3 KOTOPOro
HEBO3MOKHO BBIACTHTH HHPOPMALUIO O AATBHOCTH IO OTIACIBHBIX OOBCK-
ToB. B cuny storo ¢azoBeic JambHOMEPH HUCHONB3VIOTCS B OCHOBHOM B
KOCMHYECKOH PaAUOHABUralliy, KOTJAA 3aBEJOMO HU3BECTHO, YTO UCTOUHU-
KOM JaJTbHOMEPHOU HHGPOPMAITUH SBISCTCS TUIIL OAUH 00beKT. Kpome To-
ro, (azoBblc METOABl HAXOMIT NPUMCHCHHE B HEKOTOPBIX CHCTEMax C
PETPAHCISILHEN CUTHAIOB, B KOTOPBIX MOKHO OCYIIECTBHTh JOMOIHUTEIb-
HYIO CEICKUHIO CUTHAJIOB OT Pa3IHYHbIX OOBCKTOB, HAIPUMED, MO YaCTOTE
PETPAHCIUPOBAHHBIX CUTHAJIOB.

Bonpochl 4na camMoOKOHTpons

1. Kakue mocTynarsl paguOTEXHHKH JIEKAT B OCHOBE METOJOB M3MEPESHHA Pac-
CTOSTHUH?

2. Hazosure pazmams MeKay 0€33ampoCHBIME | 3aIIPOCHBIMA METOJAMHE H3MEpe-
HUS PACCTOSHHH.

3. B uéM 3aKIO4ar0TCA TPYJHOCTH peanm3anuy Oe33alpOCHBIX METOI0B H3MEpe-
HUSL PACCTOSTHUH?

4. HapucyHte CTPYKTYPHYIO CXEMY W MOSCHHUTE MPHUHIMIT PAOOTHI AKTHBHOTO MM-
MyJIbCHOTO PAAHOJATBHOMEDPA.

5. Kakue BUIBI HHANKATOPOB HCIIOIB3YIOT B IMITYJIBCHBIX PaIHOAATbHOMEPAX?

6. Hapucyiite cTpyKTYpHYIO CXEMY H MOSICHUTE TPHHIHIT PAaOOTHI aBTOMATHICCKO-
IO H3MCPHTC/IS BPEMCHHBI X HHTCPBAJIOB, KOTOPHIC IPHMCHAIOT B PAIHOATHHOME-
pax.

7. VI3 xakux yCIOBUH ONPEACISIIOT NEPHO, CACAOBAHUA UMITYJIbCOB B PagUOAAb-
HOMEpax?

8. HazoBuTE OCHOBHBIC MOTOKHTEIBHBIC KAYECTBA H HEAOCTATKU UMITYJIBCHBIX Pa-
JUOJATBHOMEDOB.

9. Hapucyiite CTPYKTYPHYIO CXEMY H IOSICHUTE ITPHHIMI PAOOTHI aKTHBHOTO Hac-
TOTHOTO PAAHOJANBHOMEDA.

10. Kakme METOBI MCTONB3YIOT AL M3MEPEHHSI YacTOTHI OMCHWH B YaCTOTHBIX
JaapHOMEpax?

11. Kakue mapameTpbl aHaIW3aTopa ONMPEACSIEOT TOUYHOCTh M3MEPEHUS HaCTOTHI
OncHuit?

12. Ha3oBuTE OCHOBHBIC MOTOKHTEIBHBIC KAYECTBA H HETOCTATKH YACTOTHBIX pa-
JUOJATBHOMEDOB.

13. TlosicauTe puHIHN ACHCTBHA (Ha30BOTO PaAHOIATEHOMEPA.

14. Kakue (axropsl OTpaHHYIHMBAIOT IPEACIBI H3MEPSIEMBIX PACCTOSHHI C MOMO-
mIpk0 (Pa30BBIX JATBHOMEPOB?
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15. Kakune MeToApl HCHOIB3YIOT IS YBEIHUCHHA TATBHOCTH ACHCTBHA (DAa30BBIX
paauoJaTbHOMEPOB.

16. HazoBute OCHOBHBIC NMOJOKHUTCIbHBIC KAUECTBA W HEAOCTATKH (Da30BBIX pa-
JUOJATBHOMEDOB.

2.2 MemoObI u3mepeHuUsi y2n08bIx
KoopOuHam

O6bwue cBepeHusi

s u3MepeHuUs YIIOBEIX KOOPAUHAT OOBEKTOB C IOMOIIBIO PAANOTEX-
HUYECKHX CPEACTB HCIOMB3YIOT METOAbI PAHONCICHI OBAHUS, TIOA KOTO-
PBIMH IOHUMAIOT MPOLIECC ONPEACICHHUS HAMTPABICHUS HA HCTOYHHK pa-
puonsnyucHus. OOBEKT, KOOPAMHATEL KOTOPOT'O ONPEACTIIOTCS, MOKET
caM H3Iy4aTh PaJlOCUTHATIBL, TO €CTh OBITh ICPBHYHBIM H3IYyYATEICM, HITH
OTpaKaTh CUTHAJBI BHELTHET'O OOMYUCHHUS, TO €CTh OBITh BTOPUYHBIM H3TY-
yareneM. OnpeaencHre HANPaBICHAS HA UCTOYHHK H3ITYYCHUS OCHOBAHO
Ha NPSAMONMHEHHOCTH PacIpOCTPAHEHHS PAIUOBOIH B OMHOPOIHOU Cpeae.

H3BecTHO, UTO TOYKH HMPOCTPAHCTBA, MMECIOIIUE OANHAKOBYIO a3y
3JCKTPUYIECCKOTO MO PAXUOBOIHEL, 00Pa3yIOT MOBEPXHOCTh, HA3BIBAC-
Myt0 (poHTOM BOIHEL. B 0bmemM Buzae moboi paguonecHraTop CTpOUT
HOpMansb K pazoBoMy (HPOHTY BONHBL, NPUXOMLIIICH OT HCTOUHUKA H3ITyUC-
Hust. OPOHT BOJHBI TOYCUHOTO UCTOYHHUKA UMEET cepudeckyio hopmy.
Hopmans x cdeprieckoii moBepXHOCTH, KaK U3BECTHO, COBIIAAACT € HA-
MPAaBICHUEM Ha LEHTP cepbl, MECTOM PACIIONOKECHHS HCTOUHUKA H3IyUC-
Hus. CpaBHEHHE NOTYYCHHOTO TAKUM 00pa3oM HANpPaBICHHS ¢ HEKOTOPEIM
HUCXOIHBIM (06a30BEIM) HAMIPABICHUEM, IPUHATHIM 33 HAYAIO0 OTCUETA, HO-
3BOJIICT ONMPEACINUTE YIJIOBEIC KOOPAHHATH U3Iy4aromero oonsekra. Tak
HaIpUMep, P HABUTALIMOHHBIX U3MEPCHUAX B OKOJIO3EMHOM MPOCTPaH-
CTBC 32 UCXOJHOE HAIMPABICHUE B TOPHU30HTATIBHON (A3UMYTaTbHON) MIOC-
KOCTH YaIle BCCr0 NPUHUMAIOT HarnpasicHue Ha CeBepHbIH MOMOC 3eMIIH,
a B BEPTHKAIBHOH (YITIOMECTHOW) MIIOCKOCTH — HANPABICHUC HA THHUIO
TOPU30HTA.

['maBHBIMH BIEMEHTAMH paguoNeIeHraTopa aBLIoTes (puc.2.26) npu-
€MHasl aHTeHHA Ay, U npueMHHK [Ip, B KOTOPBIX OCYIIECTBIAETCS OCHOB-
HOC YCHJICHHEC U HEOOXOIMMBIC MPeoOpa3oBaHUs NMPHHATHIX CHUTHANOB, a
TaKKe OKOHEUHOEe yCTporcTBo OV, Mo3BOMSIOMEE MPOU3BECTH OTCUET KO-
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.ﬂ'\np
Mp = ov

OpAWHATHI WM Tpeodpa3oBaTh MOIYUCH-
HYIO HH()OPMALMIO O HAMPaBJICHUU Ha
Puc. 2 26 OB06ULBHHAA CTPYETYP - ofpekT B dbopmy yaoOHYIO JIst IOCIC-
HAA CHEMa NeneHraTopa. AVIOLIETO HCTIOTb30BAHHS.

K ocHOBHBIM XapakTCpHUCTHKAM NCICHTAITMOHHOTO VCTPOMCTBA OTHO-

CAT TICTICHIaIIMOHHYIO XapaKTCPUCTUKY
tnr= ). (2.46)

MPEACTABJISIOIYID COOOM 3aBHCHUMOCTh BBIXOTHOT'O HAMPSLKCHHUS I1C-
JICHraTopa OT HaIpaBJICHH: NPHUXO0JAa PAJHUOBOJH (P, H NECICHIallMOHHYIO
YYBCTBUTCIBHOCTh e, PABHYK KPYTH3HE MCICHTALMOHHON XapakTepu-
CTHUKHU YCTPOMCTBA B HAPABJICHUN HA UCTOUYHUK U3IYUYEHHUS, TO ECTh IPH P

= (pH:

<= @ (2.47)
? lp=p

W3 BeIpaXkeHUsT BUAHO, YTO YYBCTBHTEIBHOCTD IEICHIATOPa OMPEACTS-
eTCA Kak Mpou3BOAHAS (PYHKLMS MEICHTAUOHHON XapaKTePHUCTUKH.

B 3aBucHMOCTH OT TOr0, KAKOW M3 MAapaMETPOB MPHHITOI'O CHTHANA SIB-
JSCTCSL HOCUTENIEM HHGpOPMaIKu 00 YIJIOBOM MOJIOKCHHH 00BEKTOB METO-
JBl I3MEPCHUS VIIOBBIX KOOPAUHAT Pa3ACiSiOT Ha aMILTHTYIHBIC, YACTOT-
HEbIC, (pasoBEIe, aMIUTUTYAHO-(A30BbIC U BPCMECHHBIC.

AMNNUTYaOHbIE MeTOoAbI

lMenernaayusi no Memody MakCumMyma.

Taxoli meton mpumensercs npeumyinectseHHO B PTC o630pHOro Tina
(puc.2.27,a). Y3kag mguarpaMma HampaBlICHHOCTH NPUEMHOH AHTCHHBI Ta-
kux PTC mpu mepemerneHny ¢ MOCTOSHHOW CKOPOCTBIO (24 B 33JaHHOM
CEKTOpPE MPOCTPAHCTBA NMPOXOANT HANPABICHHUE HA U3TYVUYAOIINN 00beKT L]
(uenp). Ecnu 00beKT nMeeT My YIJIOBYIO NMPOTSLKCHHOCTD IO CpaBHE-
HUIO C IIUPHHOH AuarpaMMbl HANpaBJICHHOCTH (TOUCHHAS LICNb), a OTpa-
JKCHHBIH WJIM TICPEU3NYUEHHBIH CUrHAm HEe (QAyKTYHPYET, TO aMIUTHTYIa
CHUTHANIA HA BBIXOAC MENCHraTopa OyOET M3MCHATHCI B COOTBETCTBUHU C
¢dhopmoii JruarpaMMBbl HAIIPaBICHHOCTH MPUEMHOH aHTeHHH (puc.2.27,6).

) = k (o), (2.48)
rae £{p)- nuarpaMMa HampaBICHHOCTH NPHEMHON AHTCHHBI; k - KO3(d-
(PULMEHT MPONOPLUUOHATEHOCTH.
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Puc.2. 27 TeneHraunAa no MeToay MAKCHMYME, 3) noACHeHMe MeToas;

fi) NeNeHraLMOHHAR X apakTepuCTHKE.

AHajau3 orudarIeH TPUHUMACMOrO CHTHAA AACT BO3MOXKHOCTH 3a-
(I)I/IKCI/IpOBaTb MAaKCUMyM aMINUIUTYAbl CUTHAIA U OHNPCACIUTE COOTBCTCT-
BVIOLEC €My HANpaBJCHHE Ha 1enb. [loaToMy MeTox MakCHMyMa 4acTto
HA3bIBAIOT METOJAOM aHaIHW3a Orufaromed. YIPOIUCHHAs CTPYKTYPHAs
cXeMa MEJICHraTopa, Pealu3yioLero METOA MaKCHMyMa, NMPHBCACHA Ha
puc.2.28. Ilpu paboTe ¢ TakuM MCACHTaTOPOM OMEPATOPY HEOOXOAUMO
CIICANTE 3a MOKa3zaHWSIMU ABYX Hpubopos: M(u)- u3mepurens BHIXOTHOTO
HanpspkeHus npuévuuka [Ip u U(¢)- ykazarens yria moBopora aHTCHHEI
AHp U CONOCTABJIATH 3TU NMOKA3AHUA BO BPCMCHU.

A g HoctronHcTBA METONA MAaKCHMyMa CO-
Mo = M) CTOST B IPOCTOTE €r0 TEXHUYECKOU peau-
3aoui M HUCIIOJb30BAHHH HaI/I6OJ'IbH.ICFO 10
AMIUIMTYAC CUTHAJIa B MOMCHT OTCHUCTa IIC-

11 (qj.) JCHra, 4T0 OOCCICUMBACT MAKCHMAIBHYHO
JAIBHOCTh ACUCTBHS MCIICHIaToPa.

Fuc. 2 28, CTRYETYRHAA CXEMA HenocrarkoMm Merona gBiIsIeTCsl OTHOCH-

MENEHTATORE. TEIPHO Malasd TOYHOCTb, IOCKONBKY Kpy-

THU3HA TCICHTAIMOHHOW XaPAKTCPUCTHKH B OKPECTHOCTH OTCUCTHOM TOUKH
MHUHHUMAJIbHA U PaBHA HYIIO B TOYKEC MAKCHMyMa. B THHOBBIX YCIOBHSIX
MOTPEUIHOCTh U3MEPEHHUSI METOJAOM MAKCHMyMa COCTABISCT ~1/5 mupuHsn
JUarpaMMbl HATIPABICHHOCTH aHTCHHBI. |11 MOBBILIICHUS TOYHOCTH TICIICH-
TOBAaHUS HYKHO MPHUMCHITh OCTPOHAMPABICHHBIC AHTCHHBI, YTO HE BCETAA
BO3MOXKHO PCaTi30BaTh H3-32 TPYAHOCTCH OOECIICUCHUS HEOOXOIUMOrO
OTHOCHUTECIBHOTO PACKPBIBA AHTCHHBI, MPUBOMAIIMX K YBCIHUCHHIO MacC-
ca-rabapUTHBIX XaPAKTCPUCTUK AHTCHHOW CHUCTEMBI, U M3-32 BO3PACTAHUS
BPEMEHH 0030pa 33JaHHOTO CEKTOPa MPOCTPAHCTRA.
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B PTC ¢ uMImyabCHBIM H3TYYCHHEM TS TOBBIIICHUS TOYHOCTH TCIICH-
ralyy MOXKHO HCIONB30BaTh METOJ «BUIIKH», NMPH KOTOPOM (PUKCHPYETCS
HAYaJ0 M KOHELl MaYKH WMIYJIbCOB, MPHHATHIX MPH NMPOXOAC CHMMETPHY-
HOU AMarpamMMbl HAIPABICHHOCTH AHTCHHBI HamnpasicHHs Ha uens. Ha
puc.2.29,a nmpuBeAcHA TETICHTAMOHHAA XapaKTe-
puctuka takoii PTC B Buae oruGaromieii mauku
MPHHATHIX UMIYIBCOB (MMYHKTUP), CACAYIOLMIHMX C
nepuogoM 7, TIpH BPALICHUH AHTCHHEI CO CKO-
POCTBIO (4.

[TonoxeHne MakcuMyMa XapaKTCPUCTUKU
COOTBETCTBYET CCPCANHE MAYKU UMITYIBCOB, OI-
pelensieMoi OUEBUAHBIM COOTHOLICHUEM

Puc.2.28,5. MenedraumA
T
METOLOM B WK, Ou :7('0112('01( (2.49)

IO ¢y U (P — KOOPAMHATEl HAYaNa M KOHLA MAYKH, OTCYHUTHIBACMBIC
HA YPOBHE IOPOrOBOrO OrpaHHICHHS Uy,

CTpyKTypHas cxeMa OZHOTO M3 BAPHAHTOB PEATH3ALUH TAKOTO METOA
nmokaszana Ha puc.2.29.6. BxoaHple HMITYIbCHI MOCIE OTPAHUYCHHS B VCT-
porictBe moporosoro yposHs YIIY mocrymaror Ha kanuOpaTop ATUTEIb-
voctu K/ 1 nanee Ha Bentwan 3anpera B3 u munuto sagepsxku JI3, rae 3a-
JCPKUBAIOTCS HA BpeMs TEpHOAA cicaoBaHus Ts=/, BeHtmaum 3ampera
MPOMYCKAKOT CHUTHANBI ¢ BRIXOAA KaauOpaTopa TONBKO B CIy4ac, KOraa Ha
3ampeIuarmeM BXOAE 2 OTCYTCTBYET CHUTHAN. BpeMeHHBle auarpaMMel
CHUTHANIOB B COOTBCTCTBYIOIINX TOYKAX CXCMBI TTOKA3aHHBI Ha puc.2.29 B.

1 @ 5
B31 —
7 LJBI:;I)(((‘I‘:||—|:J @ ;t
D =T,

Uas = [ @ @ L1111
== ¥O¥ —A KO M2 N3 B3z — )] St

T @ T3 Ugird Py @ ty
Ungp 4'?t
Puc.2.29,6. CTRYETYPHAA CXeMa NeneqraTopa. Puc.2. 29,6, BpemMeHHee

AHArpammel CUTHaNOE.
Bpems 1, = ¢, /4 COOTBETCTBYET HAYANY MAYKH, & BPeMS £,= O/ Qa -
KOHLY MAYKH, OTKYJ2
Ox :[H QA 144 (pK:[K QA (250)
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lMenernz2ayusi no Memody MUHUMYMa.

Hna peamuzamuyl MeToAa MUHHMyMa HEOOXOOMMO HamH4uue Oonee
CJIOXKHOM AQHTCHHBI, MMEKOIIECH ABYXJICNECTKOBYK) ICICHTAlUOHHYK) Xa-
PAKTCPUCTHKY C SBHO BBIPAKCHHBIM MPOBAIOM MEXKIY JICIIECTKAMU
(puc.2.30).

AHTCHHa BpamacTcsd IO COBIAJICHUS
HAMPaBICHUS MUHUMYMa C HAIPaBICHUCM
Ha UCTOYHHK wu3nayueHus. KoopauHatsl
00BCKTA ONPEACTAIOT MO HAIPABICHUIO
OCH aHTCHHBI, COOTBCTCTBYIOLICMY MHHH-
MaNbHOW aMILTHUTYAC HMPUHATOTO CUTHAJA.
CTpyKTypHas CXEMa TaKOro IMEICHraTopa
Puc. 2,30 MenedralyA no Metogy AHAJIOTUYHA CprKTypHOfI CXCMCE ICJIICHTa-

MUHMMY S, TOpa IO METOAY MAaKCHMyMa, KOTopasd
npuseAcHa Ha puc.2.28.

OCHOBHBIM NPEHMYIICCTBOM METOAA MHHHMYMA IO CPABHEHHIO C Me-
TOJOM MaKCHMyMa SBISACTCS 3HAYUTEIBHO OONBINAS MEICHTALMOHHAS TYB-
CTBHTENBHOCTD, TAK KaK B OOIACTH MHHHMYMAa CHUTHAN PE3KO M3MCHACTCS
JaKe TIPH HE3HAYUTCIBHBIX OTKIOHCHUIX MUHAMYMAa AHArpaMMbl HAIpaB-
JICHHOCTH OT HAIPABICHUS HA OOBEKT. ITO MO3BOILICT PEATIM30BATh BHICO-
KVIO TOYHOCTb ONPEACICHHS HAMPABICHUS HA HCTOYHHK U3TYUICHHSL.

CyIIecTBCHHBIH HEIOCTATOK METOAA MHUHHMYMA 3aKTIOYACTCS B TOM,
Y10 B 00JAaCTH TMENCHra HANPSUKCHUE BXOAHOTO CHrHAla OMH3KO K HYIIO,
YTO B PAAC CAYYACB 3aTPYAHACT €ro HAOMIOACHHUE U HHOUKALHIO, U TeM 60-
Jee WCIONB30BAHUE I H3MEPCHUS HABUTALMOHHBIX mapamerpos. Oco-
OCHHO 3TO CKasbIBacTCd HpU padoTe MENCHratopa Mo OTPaKCHHOMY OT
oObekTa curHany. [losToMy MeToa MUHHMYMa B OCHOBHOM NPHUMEHSETCS B
MENCHraTopax, padoTaoluX ¢ PagHoMasKaMH, YTO OOCCIICUHBACT XOC-
TATOYHO OONBIIME M CTAOWNBHBIC CHUTHANBI Ha BXOAC MEJICHraTopa Npu
MPHEMIICMOM OTHOIICHUH CUTHAI/IIYM B OOJIACTH NETICHTA.

[lpu peamuzanum MeToAa MHHHMYMa 4alle BCEro HCIONB3VIOT pa-
MOYHBIC AHTCHHBI. TaKue aHTCHHBI HPEACTABIAIOT COOOH OAWH WM HE-
CKOITBKO TIOCICAOBATCIBHO COCAUHCHHBIX BHTKOB IPOBOAA, HMCHOLIUX
KPYIIyI0, KBaAPATHYIO HWIH MHOroyroinsHyio ¢opmy. Ha puc.2.31,a
MOKa3aHa  MPSIMOYIONbHAS ~ paMO4yHas  AHTCHHA,  IPOU3BOJIBHO
OpPHCHTUPOBAaHHAS B ITpocTpaHcTee. PaccMoTpuM ee paGoTy.
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Ecnu BepTHKAIBHO MONSPHU30BAH-
Has BojHa (K, H), p)) npuxoaur ¢ Ha-
0 mpasieHust OX, TEPICHIUKYISIPHOTO
¥ ¢ Py IJIOCKOCTU PaMKu (HJIH ¢ TPOTHBOIIO-
/7 noXkeHHOM cTopoHel OX)), TO pac-
/I CTOSIHUSL OT TOYKH W3IYYCHHUS 10
. E KaXJIO0M W3 TMPOTHUBOICKAIIUX CTO-
v A T/‘ pOH pamkH ab u ¢d OyayT OAWHAKO-
H1  BeIMH, W 3JEKTpUYECKOE TOIE BOI-
o x P 0 Hbl [ OyJdeT ACHCTBOBATh HA KaXK-
OVIO CTOPOHY PaMKH B OJHHAKOBOK
vy daze. B pamke mosBsTCs ABE paBHBIC
4 41 SMC e u e;, HAXOAAMMECT B OTUHA-
koBOH (aze, HO ACHUCTBYIOIIHME HAa-
BeTpeay apyr apyry. lloatomy pe-
syaeTHpyiomas DJC paBHa HYIIO, TO
€CTh BOJIHA, MPUIICAINAS B TMCPIICHIN-
KYJISPHOM ILIOCKOCTU PAMKH HAMPABJICHUH, HE CO3JACT B HEH TOKA.
Ecnu e Boana (£, H,, p;) npuxoaut ¢ HanpasjicHus OZ, JSKaIIEro B
IJIOCKOCTH PaMKH (MIH ¢ MPOTHUBOIONOKEHHOU CTOpoHbl (JZ)), TO 10 Tpo-
TUBOJICKAIUX CTOPOH PaMKH OHA

NPUXOJUT C HEKOTOPOH Pa3HOCTHIO K_\ m
X0Ja, YTO BBI3OBET caBur mno ¢ase

MCKIY e U e,. Itu DJIC, aelicTByro- " N0 Fai
IMAC HABCTPEYY B MPOTHUBOJICKALIMX »
cTOpoHax ab U cd, yxKe HE KOMIICHCH-
PYIOT OpYT APyra U B PAMKE BO3HHKA-
€T TOK.

BonHel, npuxosmme mo BCEM APYTHM HANPABICHHIM, paMKa NPHHHU-
MaCT TEM XYK€, YeM OJIMKE 3TO HAMPABICHUC K MEPICHAUKYLIPY K ILIOC-
KOCTH paMku. /luarpamMma HaIrpaBICHHOCTH TaKOH AHTCHHBI B IIOCKOCTH,
NCPIICHANKYISIPHON IUTOCKOCTH PAaMKH, MPEACTABISICT COOOH BOCBMEPKY,
00pa30BaHHYIO ABYMsI KACAIOLIMMHUCS OKPYKHOCTSIMH, C PE3KO BBIPAKCH-
HBIMHU HAIIPABJICHUAMH HyJIeBOro npuema (puc.2.31,0).

Creayer OTMETHTB, YTO HANPSKCHUS HA BBIXOAC PAMKH IMPU MPUEME

CUTHAJIOB Ha HpaBbII\/'I U JICBBIH JICICCTKH AuarpamMmal 6y,£[eT OTIINYATHCS I10
dase na 180°.

=2

hE|
Puc.2. 31, 5. MpMHLMN JERCTEMA
PAMOYHON AHTEHHEL

Puc.2.31,08. OQuarpamma HanpaeneH-
HOCTHM PAMOYHOM AHTEHHEI.
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U g ()

[MeneHramuonHas XapakTePUCTHKA Tic-
Umax—f‘\ JeHraropa ¢ paMOYHOM AaHTEHHOM, mpen-
CTaBIAOMAA COOOM CHHYCOMIANBHYIO 3aBH-
] P cumocts BBIXOJHOTO HAIPSDKCHHS OT Yyriia
MPUX0Ja PAJAUOCHTHAJIOB (p, TIPUBEACHA HA
puc. 2.32.
Puc.2.32. MeneHrauMoHHaRA Uk (9) = Up, sIng (2.51)
HApAKTBAMCTHES.

PaeHocu2HanbHbie Memoodsbl neseH2ayuu

OCHOBHBIM NPU3HAKOM TAKHX METOJOB SBISETCA 00A3aTEIbHOC HATU-
YHE TaK HA3bIBACMOrO PABHOCHTHAIBHOTO HANPAaBICHHSA, (OPMUPYEMOTO
AHTCHHOU CHCTEMOM YIIIOMEPHOH ammapaTypbl. JTO HANPABICHHE SBIACT-
¢s mapaMeTpoM MEJIEHTaTopa, €ro MOXKHO MEPEMEIATh B MPOCTPAHCTBE U
€r0 MPOCTPAHCTBEHHOE IIOJIOKECHUE B TIO0OH MOMEHT BPEMEHH H3BECTHO.
CoBmemnas paBHOCHTHAJIBHOE HAIPABJICHUE C HATIPABJICHHUEM IPUXOAA pa-
JUOBOJIH, MOKHO OIPEACIUTDh YIIOBBIE KOOPAMHATBHI AKTUBHOTO WM Mac-
CHUBHOTO MCTOYHHKA W3TYUCHHA. TOYHOCTH M3MEPCHUS MENeHra OyaeT om-
PEACTATECS NOTPEIIHOCTHIO COBMELICHUS PABHOCUTHAIBHOTO HAITPABJICHMUS
C HaITpaBJICHUEM HAa UCTOYHMK H3ITyIeHHA. MOMEHT COBMEIEHUS OIpee-
JSETCSL  PE3yAbTATOM CPABHEHHUS IO AMIUIMTYAC CUTHAJIOB HNPHUHATHIX HeE-
CKOJIbKHMM QHTCHHAMHU OJHOBPEMEHHO WU OJHOM AHTCHHOM, HO B pas-
JUYHBIE MOMEHTHI BpeMEHH. B mepBOoM ciydae Takme METOJBl Ha3bIBAIOT
METOJAaMH OJHOBPEMCHHOIO CPABHCHMS CHTHAJOB, & BO BTOPOM — IOCIE-
JIOBaTEIbHOIO CPABHEHMUA. PacCMOTPHM 3TH METOMBI.

MeTopn 0oAHOBPEMEHHOIO CpaBHEHUS1 CUrHaroB no
amnnutyae (MOHOUMNYSbLCHLIA MeToA)

[Ipu peanmzammu Takoro MeToga B OOLIEM CIy4ac B MEICHraTope Hc-
MOJb3YCTCA AHTCHHAS CHCTEMA, OOBEANHAIOMAS ABC Maphl HANPABICHHBIX
AHTCHH C OJMHAKOBBIMH auarpammamu. Ocu guarpamMM HampaBICHHOCTH
aHTEHH B KXXAOH IMape CMEMEHBl B IMPOCTPAHCTBE JAPYT OTHOCHUTEIBHO
Jpyra Ha HeOOIbION (UKCHPOBAHHEIA YTOI Y, KAK 3TO MOKA3aHO I OJ-
Hoi mapel Ha puc.2.33,a. Ilepecekasce B mpocTpaHcTBe Auarpammsl (op-
MHPYVIOT TaK Ha3bIBAEMYIO PABHOCHTHAIBHYIO INIOCKOCTD.
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Ha  punc.2.33,6
MPUBCACHO CCUCHHUE
JUarpaMM — Hampas-
JCHHOCTH MO JHHUH
AA u mokasaHa pas-
HOCUTHAJIbHAS ILIOC-
xocts PCII. Oto Ha-
3BAHUE TOBOPUT O
TOM, YTO AMILTATYABI
CUTHAJIOB, MPHHATHIX

Pue.2.33,a. DOPMHPOBAHME PAEHOCMIHANEHOMO KQKIOH aHTCHHOU C
HANpPaE e HUA, A1000r0  HaIpasJie-
HUS, TEKAIICro B 3TOH IUIOCKOCTH, OVAYT paBHBI MEXKIY cODOM, Tak Kak
koadduiueHTh yermiacaus odeux anteHH G(y) u Go(Y) B 3TOM MIOCKOCTH
OYAyT UMETh OAMHAKOBOE 3HaUcHUE. J[1000e OTKIOHEHHE HANPABICHUS HA
nucrounuk m3nydeHus or PCII (y ma puc.2.33,a) mpuBeaeT K pa3muyrio
AMIUTUTYA TPHHATBIX aHTCHHAMU CHUTHANOB (IPOMOPLIMOHANBHO KO3(dU-
LUCHTaM YCHICHHS aHTCHH Gy, U (py). Pasnmuume Oyger TeM 3HAYUTETb-
HEE, YeM OOJIb-

e . AT
PasHocur- Gifw)

HAJIBHBIC TUI0C- -

koctH,  chop- e

MHPOBAHHbIC T pen

KOKI0HM mnapoi

AHTCHH, pPacIo- Goly)

JOXKEHBl  OpPTO-
TOHAIRHO JAPYT Py 7 33 f PapHocMrHanbHas  PUC.2.33,6. PABHOCHTHANEHOE
OTHOCHUTEIBHO MNOCKOCTE B £EYEHMM A-A . HANPAEMNEHWE B CEYEHWH A-A
apyra.  Jluams

UX IEPECCUCHHS B MMPOCTPAHCTBE  SBIACTCS PABHOCUTHABHBIM HANPaBJIc-
uueMm (PCH) antennoit cucremsr (puc.2.33,B).

Kaxxnas mapa aHTCHH HMEET, Kak MPaBHIIO, CBOH NPHEMHO- YCHIIUTETb-
Hbll kaHat [Iporeccsl 0OpaboOTKH CHTHANOB B 3THX KaHATAX WACHTHYHBIC,
MO3TOMY MOJKHO OIPaHHYHTCS PAcCMOTPECHHEM paboThl MENCHraTopa Ha
MPHUMEPE TOTBKO OJHOT'O KaHANA.

CTpykTypHass cxeMa MPOCTCHIIEro TENCHraTopa NpUBEICHA Ha
puc.2.34.a.
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Curnsansl, IPUHATBIE KAKIOU aHTEHHOH Ay U Appy,, mpeobpasyrores ¢
MOMOIIBIO rerepoarHa I B mpoMexyTouHyIo yactory B cMecurensax CM1 u
CM2, yeunuearorcs B YIIY, gerextupyrorcs B aerekropax [l u cpaBHHBa-
I0TCI Mo ammmuTyae B cxeme Bbruntanus CB. BrixomHoe HampsikeHHe
CXEMBI BBIYHTAHUS OYJCT PABHO HYIIO, €CIM UCTOYHHK H3Ty4CHHS (LCTb)
HAXOMUTCS HAa PaBHOCHTHAIBHOM HamnpasineHud. [Ipu cMemenunu nemu ot
PaBHOCHTHAJIBHOTO HAIMPABICHUS HA BBIXOAE CXCMbI BEIYHUTAHUS BOSHHUKACT
HANpPsDKCHUE, BETHYHMHA U 3HAK KOTOPOro OMPEACIIIOT BEMTHIUHY H CTOPO-
HY CMeUeHHs nend. TakuM o0pa3oM, BBIXOOHOEC HANPSDKCHUE CXEMBI BhI-
YUTAHUS NPEICTABICT COOOH TMENCHrallMOHHYIO XapaKTePUCTHKY, BUA KO-
TOopoU mokazaH Ha puc.2.34,0. Xapakrepucrtuka 001a1aeT HEUCTHOU CHUM-
METPUEH OTHOCHUTEIBHO PABHOCHTHAIBHOTO HAIpaBlICHUA. B paBHOCHT-
HAJTbHOM HANPaBICHHH KPYTH3HA MCICHIALMOHHON XapaKTCPHCTHKH MaK-
CHUMAJIbHA, & HAMMPSKCHUE Ugx () PABHO HYITIO.

Hns ompeneneHys TeleHra LETH HEOOXOAWMO MOBOPAYHBATH AHTCH-

Anp']
oMt | vy > o
T \L UBbIX(u-J:I
Wiy r MWy ¥4 CB
; 5 Y
Ampz T ¥
CM2 3 ¥4 = A £)

a)
Puc2. 34 MoHOMMNYNECHEM NENEHrATOR: A) CTPYRTYPHAA CHEME,
E:I neneHralHoHHaA XapakTepHCTHES.

HYIO CHCTEMY 0 MOJXYUICHHS HYJIEBOTO MTOKA3aHUA BEIXOJHOTO HHIUKATOPA
N(u), npu xoTopoM (PUKCHPYETCS VIIOBOE MONOKEHHE PABHOCUTHATBHOTO
HanpasieHusd 1o naaukaropy U(y). B cucremax aBTomMaTHyeckoro conpo-
BOXKJCHHS LEJICH IO HAIMPaBJICHHIO BBIXOAHOE HAIPSUKEHUE CXEMBI BBITH-
TaHUA HCITONB3VETCA U1 YIPABICHHUA YCTPOMCTBAMH, IEPEMEINAIOIIIMHI
PaBHOCHTHAJIBHOE HAIIPABJICHUE JO COBMEINEHHUS C HANIPABJICHUEM Ha IIETb,
ABTOHOMHO B a3UMYTAJBHON U YIJIOMECTHOM MJIOCKOCTSIX.

PaccmoTrpenHbIlT  METOJ TIENEHTAMM WHOTJA  HA3BIBAIOT MOHOMM-
MyJbCHBIM METOAOM. Takoe Ha3BaHHE METOAY OBLJIO AAHO B mepuoj Oe3-
Pa3aCaBHOrO TOCHOACTBA HMITYJIBCHOH paauonokanuu (1946r), urobwi
MTOIEPKHYTh NPHHIMIHAIBHYIO BO3MOJKHOCTh M3BJICUEHHS IOJTHON YIio-
MepHOU HH(popMaMK U3 KaXKIOro MPHHATOrO MMIyibca. B Hacrosmee
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BpCM:A MOHOI/IMHyJ'IbCHbII\/'I MCTOA IMHUPOKO HCIONB3YCTCA B YITIOMCPHBIX
CHCTEMAX WM MPH HENPEPBIBHOM HU3IYUCHUH.

KoHcTpykTHBHO aHTCHHAS CHCTEMA anMapaTyphl, PCATH3YIOMICH TaKOH
METOJ, MPSACTABISICT COOOH MapabOSUIeCKOS 3EPKAIO ¢ YSThIPbMS O0ITy-
qaTC/sIMU, PacCliOJIOKCHHBIMU B (I)OKaJ'IbHOI\/'I IJIOCKOCTHU, HO CUMMCTPUYIHO
CMELICHHBIMU Ha MAJIO¢ PACCTOSHHE OTHOCUTEIBHO (POKATBHOW OCH 3epKa-
Ja. ITO CMEUICHNE MPUBOJUT K OTKIIOHCHHUIO COOTBETCTBYIOLIETO JICHIECTKA
JyarpaMMbl HapaBJICHHOCTH AHTCHHOW CHUCTEMBI OT OCH 3¢pkana. OTkio-
HCHHE JIy4a I OAHOTO O0JyUaTENs MOKa3aHo Ha puc.2.35.

PaBHOCHTHAIBHBIC OCJICHraTopbl  COBMC-
IIAIOT OCHOBHBIC JOCTOMHCTBA METOJOB MaK-
CUMyMa U MUHHUMYyMa:. 3TO BbICOKAA KPYyTHU3HA
oCh MEJCHTALUOHHON XapaKTEPUCTHKU M, Kak

CIACACTBHUE, BBICOKAS TOYHOCTh MCACHTALMH H

JOCTATOYHO OOBINONH YPOBEHb BXOAHOIQ CHUT-

Puc.2.35. Otknarenwe nyva e HAZa B paboucii 30He neneHraropa. [ nomy-

napabofMyYeckon oTpERETENe.  UCHUS MAKCUMAJIBHOM KPYTH3HBI MEJICHralu-

OHHOH XapaKTCPUCTHKH MICPECCUCHUE JHa-

rpaMM HAMPaBICHHOCTH OCYIICCTB/SIOT MPH CACAYIOIEM COOTHOIICHHH
(puc.2.33, a)

@

v/2=0,40, (2.52)
rae y/2—CMEIUICHUE OCCH auarpaMm HampasicHHOCTH otHOocuTeapHO PCH;
0=0,=0, — mupHHA JHarpaMM HANpPaBICHHOCTH. JTOMY COOTHOLICHHIO
COOTBCTCTBYCT

Gren=0,8G s (2.53)
rae Gpeey — KO3POHUIMECHT YCUICHUS AHTCHH B PABHOCHTHAIBHOM HAIpaB-
aeHUY, Gp=Glmax=Gomax — MAKCHMAIBHBIA KOA(DPUIIUCHT YCUICHUS aH-
TCHH.

CyIIeCTBEHHBIM AOCTOMHCTBOM MOHOUMITYJIBCHBIX MCICHIATOPOB SIB-
JSICTCSL BRICOKAS TOMEXOYCTOMYHNBOCTD, 3AKTFOUAOIIANCS B TOM, 4TO (PIykK-
Tyaluy aMILTATYAbl IPUHUMACMBIX CUTHAJIOB HE MPUBEAYT K OMIHOKAM OIl-
PCACICHUS TICICHTA ICIH, TaK KAK U3MCHCHHS CUTHAIOB MPOUCXOAUT Of-
HOBPCMCHHO BO BCCX KAHAAX.

K HegocratkaMm paccMOTPEHHOTO MPOCTCHINETO MOHOHUMITYJTBCHOTO TIC-
JICHTaTOpa MOXKHO OTHCCTH 3aBHCHMOCTH KPVTH3HBI TICJCHTAIIMOHHON Xa-
PAKTEPUCTHKU OT aOCONFOTHOIO 3HAYCHUS AMILIUTYAbI TPUHUMACMBIX CHUT-
HAJI0B., JTO HATISAHO BUAHO U3 PHUC.2.36, HA KOTOPOM MOKA3aHbI ABEC IIC-
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JICHTaLIMOHHBIC XaPaKTCPUCTHKH YIIIOMEPHOH CHCTEMBI, OCTPOCHHBIC NIPU
Pa3NMHYHBIX VPOBHAX BXOAHBIX CHUTHAJIOB. YEM MCHBIIC aMIUIMTYA BXOJ-
HBIX CHUTHAOB, TEM MCHBIIC KPYTH3HA XaPAKTCPUCTHKH, TEM XYXKE UYBCT-
BHUTEIBHOCTD TICTICHIaToOpa.

Hnsa ycTpaHeHHs 3TOrO SIBICHHS B IIc-
JICHraTop BBOJAT aBTOMATHYCCKYIO PEryIIH-
poBky ycuneHus APY mpuéMHBIX KaHAIOB, =
KOTOpas paboTaeT mo CyMMapHOMY CHTHA-
ay. CTpykTypHas cxeMa Takoro CYMMapHO-
Pa3HOCTHOrO TMEJICHTaTopa NPHBEACHA Ha
puc.2.37, B KOTOpOW CyMMapHBIH curHam Puc.2.36. Bnuanue amnnutyge
g;cg)MpreT YCTPOMCTBO ~ CYMMHPOBAHHS i};ﬂpr;:g':H”;Hng:Hrr'zﬂE;Li;%pa

: KAPAK TEQHCTHEM.

B HekoTOpEIX mEmeHraTtopax BMECTO
APY Hcnone3yror NpuEMHHAKH € TOrapu(pMUUCCKUMU aMILTUTY THBIMH Xa-
pakrepucTukamMu. B a3Tom ciayuae

H Bblx(Lj.J]

W

\Hs_xg u}
Ugy 1™ Ugy 2

L e f

U
Uy = K(8U| ~1gU,) =klg U—l (2.54)
2
rae k — ko3 PULHEHT MPONOPIHOHAIPHOCTH, U MEICHIaTOP TAKIKE OKA3bI-
BACTCS HCUYBCTBUTEICH K (PIYKTYAI[HsIM aMILTUTYA BXOJHBIX CHTHAIOB.
K HemoctaTkaM MOHOMMITYJIBCHOTO METOAA MOXKHO OTHECTH OTHOCH-
TCNBHYIO CJIOKHOCTh TCXHHUYCCKOH peanu3alvii U HEOOXOIUMOCTh HMETh
HECKOJIBKO MPUEMHBIX KAHAJIOB.

A npl

CM1 — ¥4 =

il
r 1 =
i) 1 r APY [ YT CB
| (——

L

chz = vmd = A 1A (u)

Anpz

Puc 2. 37 CTpykT ypHaA CHEME CYMMAapHD — EEHOCTHOMD NeneHraTopa.

3HAYUTCIBHBIC OOrpCrHOCTU IPHU ONPCACIICHUN YIVIOBBIX KOOPAUHAT C
NOMOMIBIO TAKHUX INCICHTAaTOPOB MOI'YT BO3HUKATH M3-3a HCPaBCHCTBA KO-
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3 PULHCHTOB YCUICHUST MPUCMHBIX KAHAJIOB M UX HectabwipHOCTH. [ljist
CHUKCHUS TAKOTQ BJIMSHHUS CPABHCHHUC AMILTUTYJ MPUHATHIX CHCHAIOB
MMPOU3BOANUTCS, KAK MPABHIO, A0 MPUECMHBIX KAHAJIOB HEMOCPEICTBEHHO
MOCAC O0MIydaTeneli aHTCHHBI C MOMOIIBIO BBICOKOYACTOTHBIX MOCTOBBIX
cxem. Haubospiee mpuMEHEHHUE MONYYMIN THOPHAHBIC UYCTHIPCXIUICUHE
KOJIBLICBBIC MOCTHI, BBITIOJTHCHHBIC HA BOJHOBOJAAX, HA KOAKCHAJIbHBIX JIH-
HUSIX WJIH Ha MHKPOITOJOCKOBBIX JJIEMCHTAX B 3aBUCHMOCTH OT pabodero
JTUATNA30HA YaCTOT CUTHAJIOB CHCTEMBI.

PaccMoTrpum CBOHCTBA KOMBIIEBOrO MOCTA, CXEMa KOTOPOTO MPUBEIACHA
Ha puc.2.38.

Ineuu mocra ACmarOT ONPEACACHHON AJUHBI, YKA3aHHOW HA PHCYHKE.
Ecnu cundaznpic CUrHABL, MPUHATHIC ABYMS 00 1y4aTe/IsIMH AHTCHHBI, MO~
JIaTh Ha BBIBOABI MOCTA 2 U1 4, TO 10 BBHIBOJA 3 OHH OPOHAYT OJMHAKOBBIC
MyTH, PaBHBIC A/4, C COXPAHCHHEM OTHO-
cutenpHOro (ha3oBoro caBura U OyayT h @
CYMMHUPOBaThes o amuutyae. K BeiBogy ) \E/J |
1 3T cUrHAIBI MPUAYT CO CABHIOM 10

A

dase Ha 180° (Tak xak 3/4A - M4 =A2) u

|
&

HA 3TOM BBIBOAC 00pa3yeTcsi pa3HOCTHOC 4

HanpspkeHue. Ha puc.2.39, a mokasaHer B

JEKapTOBOM CHCTEME KOOpAUHAT AHa- @ A '

rpaMMbl HAIPaBICHHOCTH AHTEHHBI IIE- 4 ()
ACHraTopa  GOPMHPYCMBIC KAMABIM M3 Puc.2.33 C}{EMEIBI:II:DKDHECTDT—

aByx obmyuarencit Gi(y) u Gy(y), a HIKe HOFD KONBUEEOTD MOCTE.

— Ha puc.2.39, 6 u B — cymmapuas Gx(y)

u pazHocTHas (GA(y) AuarpamMmbl HAIPaBICHHOCTH, OOPA3YIOIIMECS HA CO-
OTBETCTBYIOLIMX BBIXOJAaX KOJBLEBOrO Mocta. M3 pasHOCTHOH amarpam-
MBI BHAHO, YTO NPH HAXOKACHHH HCTOYHHKA HM3JIYYCHHS HA PABHOCHT-
HanpHOM Hanpasicaun (PCH) xosdduument ycunenus anteHnsl (G, Oyaer
MHHHAMAJIBHBIM M PAa3HOCTHBIA CHTHAN paBeH Hymo. [Ipu oTkimoHeHnn uc-
tounuka uanydeHus ot PCH ¢asa pasHoctHOro curnana mmbo coBnagacr ¢
dazoii cymmaproro @ @, mubo mporusomnonoxkaa paze cyMMapHOro CHUr-
Haja
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Puc.2.39. Ouarpamme
HANPAENEHHOCTH SHTEH-
HOM CMCTEMEI NENEHra-
TOPA C KONbLEERIM MOC-
TOM: a) fHarpamMma oT-
DENEHEIX ONyYaTENER;
B cymmapHan guarram-
M3, E] PA3HOCTHAA QWar-
PaMMa.

Takum 06pazoM, pa3HOCTHAS AUArpaMMa Xa-
PaKTEPU3YET BEIMYHUHY U CTOPOHY YIJIOBOTO
paccornacosanusa Mexay PCH u nunmeit Buzn-
POBaHUS UCTOYHHKA U3TYUICHUS.

CTpyKTypHas cXeMa MEeNCHraTopa ¢ KOIbLe-
BbIM MOCTOM mpuBeacHa Ha puc.2.40. Cymmap-
HbIH Us 1 pasHOCTHRIA U, CHTHANBI TTOCTYIIAIOT
HA BXO/Jbl COOTBETCTBYIOIUX MNPUEMHBIX KAHA-
JOB, B KOTOPBIX OHH MPSOOPA3YIOTCS € MOMO-
upto cmecureneii CM1 u CM2oxuna I B mpo-
MEKYTOUHYIO YaCTOTY M YCHIIUBAIOTCS A0 HEOO-
xoaumoro ypoeHd B YITH.

B ammuTyne pazHOCTHOrO CHrHana 3aioe-
Ha uH(pOpPMALUA O BEIHYUHE VIJIOBOIO Pacco-
riaacoBanus. s onpeaencHus CTOPOHBI OTKIIO-
HCHUS JTUHUHM BU3UPOBAHUS HUCTOUYHUKA H3TyUC-
uus orHocutepHO PCH HyxHO cpaBHuTh (hasy
CHUTHANIA Pa3HOCTHOro KaHana ¢ (a3od curHana
CYMMAapHOI'0 KaHana. JTO CPaBHCHHE OCYILCCTB-
JSIETCS C MOMOIIBIO KIKOUEBOrO (ha30BOro AETEK-
topa @/I, Ha KOTOPHIM MOJAIOTCS CUTHAIIBI C BBI-
XOJ0B 00OMX MPUCMHBIX KAaHATOB. Takoi aeTek-
TOp MOKHO MPEACTABUTH KaK SJICKTPOHHBIN
KJTFOY, YITPABJSICMBIH OHUM U3 BXOJHBIX CHTHA-
108 ¢ uaTerpatopom MH Ha Beixoae (puc. 2.41),.
B manHOM ciyuae B KauecTBe OMOpPHOro (ympas-
JSFOLIET0) UCTIOMb3YeTCsl cyMMapHbId curHan Us
MICJICHIaTOPA, KOTOPBIH 3aMBIKACT KITFOY HPHU MO-
JAOXKUTEIPHON MONYBOJMHE HampsikeHus. Hampsi-

JKCHHUE HA BBIXOJE ACTCKTOPA Uy OYACT OHPEACAATHCI BEIUIHHON U OTHO-
CUTCNBbHBIM (Da30BBIM CIABHIOM CHTHAJA Pa3HOCTHOro kaHana. B oOmem
CIIy4ae BBIXOTHOC HAIPSKEHHE OYOET PABHO

r¢+T/2

o= [ U0y (2.55)

P
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T
rae {; =— A@;, A@—(da3oBeii caBur Mexay pasHOCTHBIM Un U CyM-

2r
MapHbIM Us CHTHaIaMU.

Us Upkix2
Ch1 = N4 Al —
3
- r APy Kbi on (Y
: i)
iy Un Chi2 | ¥4 100

Puc.2 A0 CTpykTypHaA CXeMa MOHOMMI YN ECHOMD NeNeHraTopa
© KONBLEEEIM MOCTOM.

Ha puc.2.42 npuBeaeHB BpEMEHHBIC AUArPaMMBI, TOSCHAOMNE padboTy
KiroueBoro (pasosoro merckropa mpu cuHpazaeix (puc. 2.42, a) u npotu-
BodazHbix (puc.2.42, 0) pa3HOCTHOM W CYMMAapHOM CHTHAlaX, MPH ABYX
3HAYCHUAX aMIUTUTYA PA3HOCTHOTO CHrHama (CIUIOMIHAS M NYHKTHPHAS

JAUHHHN).

3aBUCHUMOCTD BBIXOJIHOI'O HaIIPAXKC-
Hus (ha30BOTO JETEKTOPA OT yIiIa MPHUX01a
paaroBONH, MOKazaHHAasA Ha puc.2.43, sB-
JEeTCAd TEJIEHTalMOHHOW XapaKTepUCTH-

KOM TaKOro U3MEPUTEIIA.

Takum obpaszoM, IS HU3MEPEHHUS Vr-
JIOBOTO TOJIOKCHUSI MCTOYHHMKA M3IYUCHHS HEOOXOAMMO OMPEACIUTh aM-
IUTATYABl M 3HAKH BBIXOJHBIX CHTHAJIOB a3UMYTAJIBHOIO U YIJIIOMECTHOTO

KaHAJIOB TAKOI0 MncjacHraropa.

Puc2.41 JkBMEANEHTHAA CHEMA
KNHYeEOM haz0B0ro 4eTEKTORE.
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HpaKTI/IqCCKI/I HarpaBJICHUC Ha UCTOYHHUK HU3IYUCHHA € IMOMOINbBIO Ta-
KHX CHCTEM OMNPCACTIIOT CICAVIOIUM 00pa3oM. AHTCHHYIO CHCTEMY IMO-
BopaunBaroT Tak, uroobl PCH coBmecTHnOCh ¢ NMUHUEH BU3HUPOBAHUS UC-
TOUYHHUKA U3TYUCHHA. KpI/ITepI/IeM COBMCHICHUA ABJIAIOTCA HYJICBBIC IMOKa-
3aHUS UHAUKATOPOB M(1) Ha BRIXOAAX KAXKAOTO KaHAA MEICHraTopa. Yr-
JIOBBIC KOOPAWHATHI UCTOYHUKA UBJIIYUICHUA OTCUUTBIBAIOT M0 UHAUKATOPAM

uit) L(t)
e ST RN
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| 1
Uz T i A U,
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Puc.2.42 Ouamammel NOACHAKWME paloTy KNKOYeEoro §asoB0m GeTekTopa: aj cymuap-
HEIH M pa2HOCTHEIR CMIHANE! CHHG a2HEIE; B — npoTMEOQ AZHEIR,

aHTeHHOro ycrporicrea U(vy).

CurHan ¢ BBIXOJa CYMMApPHOTO KaHAja B mpeaeiax padoduero y4actka
MEJCHTALUOHHOW XapaKTEPUCTUKH MAKCUMAJICH U MPAKTHUYECKH Majo U3-
MEHSIETCS TI0 AMILTUTYAC. JTO MO3BOISICT MCIOAB30BATh €r0 AJIs aBTOMa-
THYECKOU perynupoBku yeuicHus APY, Ul
a TaKKe, MOCJIE ACTEKTUPOBAHUS B aM-
mwInTyAHoM aerekrope AJl, B kxom-
miekchbix PTC ams obmapyxkenus me- 3 . m
JEH U U3MEPECHUsI APYTUX HABUTAIIMOH-

HBIX [APaMETPOB TAKUX, KaK AATbHOCTb
1 CKOPOCTb (Upyixo HA puc.2.40). Puc.2.43 MenedraydoHHan xa

Ilpy TEXHUUCCKOM PCATH3ALMM PAC-  pakTEPUCTHKA MOHOMMI YN ECHOMD
CMOTPCHHOTO ~ MCTOJA  HCOOXOZMMO MENEHrATOpa C KIMELEEIM MOCTON.
HMETDh B BUAY TO, YTO K KOHCTPYKIIMH BBICOKOYACTOTHOTO TPAKTa MEICHTA-
TOpa JAOJKHBI MPCIBSIBIATHCS TPSOOBAHUS BBHICOKOM TOYHOCTH HU3TOTOBIIC-
Hust. Da3oBBIC MOTPEIIHOCTH B IEMIX OOIYYaTCACH 3¢pKaia aHTCHHBI U
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KOITBLICBOTO MOCTa, OOVCIIOBICHHEIC HETOUHOCTHIO H3TOTOBIICHUS, JOIKHEI
OBITh BeChbMa MaJbiMU. B mpoTuBHOM criyuae Oy IyT BO3HHKATh MOTPEIIHO-
CTH M3MCPCHUS KOOPAMHAT, TAK KaK aMIUTHTYAA PAa3HOCTHOro curHama Uy
HE OYACT paBHA HY/IIO JAXKE IIPH PABSHCTBE CUTHAJIOB, MPHHUMACMBIX KaK-
JBIM JIEMIECTKOM AHTCHHBI.

MeTop nocneaoBaTenbHOro CpaBHEHUA CUTHaNoB
no amnnutyae (amnnutyaHo-thasoBbIn MeToa)

Ilpm peanmzamum Takoro METOJAa HCHOJIB3YETCA AHTEHHA C OTHOCH-
TEJAbHO Y3KOH, CHMMETPHUYHON JUArpaMMON HAIIPaBICHHOCTH, OCh KOTOPOM
CMEIICHA OTHOCUTENBHO OCH aHTCHHBI Ha HEOOombIIoH yron ¥ (puc.2.44.a).

Huarpamma Ha-
MPaBICHHOCTH Bpa-
maeTcs B MPOCTPaH-
CTBE BOKPYT OCH aH-
TEHHBl C YIJIOBOU
CKOPOCTHIO Qa
Taxk xak ocp aua-
a) PTC e IpaMMBbl Hampas-
JICHHOCTH TIPH Bpa-
LICHUH MepeMelna-
eTcs mo obpa3syro-
el KPyroBoro KOHYCA, TAKOC BPAILICHHEC HOCHUT HA3BAHHE KOHHYCCKOTO
ckaanposannd. Ha pmnc.2.44,a mokazaHO NPOCTPAHCTBEHHOE IOJIOKEHHE
BpAINAIOIICHCS AWArpaMMbl HAIMPABICHHOCTH A1 ABYX MPOH3BONBHBIX
MOMECHTOB BPEMEHH f, H 1. VI3 prcyHKa BUIOHO, UTO BAOJb OCH BPAILCHUS
auarpaMmel obpasyercs paBHocuraanbHoe Hanpasiaenue (PCH) xapakrep-
HOE TeM, 4TO K03(h(UIHCHT yeraeHns auTeHHbl G(\) U, COOTBETCTBECHHO,
aAMITIUTYIA CHTHAJIOB, MPHHUMACMBIX C 3TOro HampasjicHus (puc.2.44.0),
HE 3aBHCAT OT TCKYIIET'O MOJIOKEHHS B MPOCTPAHCTBE CKAHUPYIOLICH qua-
rpammel (HanpasieHue Ha L, puc.2.44,a). Ecnu sxe ucrounuk curxana oy-
get ememed otHocureabHo PCH (L, Ha puc.2.44,a) Ha yron y, T0 B Ha-
npaBncHud Ha L, OyaeT mponcxoanTh MEPUOAMYECKOE M3MEHEHHE KO3(-
(dunMeHTa YCHUICHUS NPUEMHOU aHTCHHBI C YacTOTOM , PaBHOW YITIOBOH
CKOPOCTH BpPALNCHUS JHATPAMMBI U BCICACTBUE 3TOr0 OVAET BO3HHKAThH
aAMIUTUTYAHAS MOAYISLMS MPUHAMACMBIX CUTHAIOB
ny () = Uy [1 + m cos( L2 af - D)] cos oy, (2.56)

Puc.2.44 a3 DopmMMpoEaHHe paBHOCHTHAN EHOTD HANPABNE HUA
B AMMANTYAHO — ha20B0M NENeHraTOpE,
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rae Uy — aMIinTya CUrHana npu OTCYTCTBHHU VITIOBOT'O PacCcOriacOBaHUS
(v = 0); oy — yacTora HeCcywero koacdanus; (2, - 4aCTOTA CKAHUPOBAHHUS,
@ - HauanpHas ¢aza orudaromwel MOIYISIUH; 77 — KO3 ULHEHT ITyOUHBI
MOIYSLHAN
AU
Uy
[Tpu 3TOM TIYOHHA aMIITHTYIHOH MOAYJISILUHN # TPSAMO HIPOMOPLIMOHATBHA
VLY PaccoriacoBaHus , a B (hase orudaroriei MOIYIALHH 3aJI0KCHA HH-
¢dopmans 0 HANPABICHUN YITIOBOTO OTKIOHCHUA. Bua aMmmuTyaHo — Mo-
JOYTHPOBAHHOTO CHUTHANA, NPUHUMAacMOro ¢ HampaeicHus Ha L, mokaszan
Ha puc.2.44,8. MOMEHTBI BpPEMEHH f; U f; COOTBETCTBYIOT IOJIOKEHHUSIM
JuarpaMMBbl HarpasieHHOCTH Ha puc.2.44.,a. Ileprox MoaymsAmuu pUHU-
MaeMoro CHTHAJIA paBEH

m (2.57)

2n
Ty=— (2.58) Uya(t)
QA
Taxum 06pasoM, ¢ HOMONILIO aH- Tug
TCHHOM CHCTEMbI  OCYILIECTBIISCTCS 0 t

npeoOpa3oBaHue YIia paccoriacoBa-
HUS B U3MCHCHUC AMILTUTYAbI MPUHH-
MaEeMBIX CUTHAJIOB.

Boiaenstst u aHanusupys orudaro-
YO AMILTUTYAHOH MOIY/ISALUNA CHUT-
HAJOB, MOXKHO NONYVIUTh HH(pOpMa-
LUIO O BEIUYMHE U CTOPOHE OTKIIOHE-
HUSI UCTOYHUKA H3TyICHUS (LICTH) OT
PCH. OruGarornyro B 3TOM Ciiydae
HA3bIBAIOT CHUTHAJIOM OIuOKH
(puc.2.44,r).

Uom(1)= Usmcos (Qa £ - D). (2.59)

Crpyxrypras cfeMa’ PCATHIYIO= Puc.2.44 5w g) Bua npuHrmMasmE
wast PACCMOTPEHHBIN anroput pabo- oo anpagne Hui Ha L
THI, IPUBCIACHA HA puc.2.45. Ha L; 1) CrrHan owmb.

CyneprerepoAuHHbIA  TPUEMHUK
mpeodpasyer o yactore (cmecureabr CM u rerepoaud I), yeunusaer (yeu-
JUTETb TPOMEXKYTOUHOH 4actotel YIIY) m HOopmupyer (aBTOMaTHUYECKAS
perymuposka ycuneHus APY) mpusaTEIe aHTEHHOH A, CHTHAIIBL

r
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Boigenenvie orubarommeii aMILUTUTYIHO — MOJYJIMPOBAHHOTO CHTHAA
ocymecTBasercs B aerekrope curHana ommbku JICO. Ynpasnenue mo-

Mia) r APY

o Lol

— CM 3 Yy falele) T OO g 3 Miug)
/‘[\

-

- [ Usin(t L
MR YCO 2 MOH OO M(Uﬁj
I Ucoglt T

Puc.2.45 CTpykTypHana CxeMa aMNAWTYOHO — §a30B0r0 NEneHraTopa.
AoxeHueM aHTeHHBI Ayt coBmetneHus PCH ¢ muHuel Bu3upoBaHus Heau
MPOU3BOAUTCS, KakK IMPAaBUIIO B a3UMYTAJIBHOU U VITIOMECTHOM IIOCKOCTSIX
AaBTOHOMHO. B CBsI3u ¢ 3TUM CHUTrHA OMHUOKH HEOOXOAUMO PA3IOKUTh HA
JBC OPTOTrOHAIBHBIC COCTABJIAIOINHNEC, IMPONOPLUOHAIBHBIC VIIIOBBIM OT-
KJIOHCHHUSM LEIH O U [ B 3THX IUIOCKOCTAX. JTH YIVIBI MOKA3aHBI Ha
puc.2.46. OnpenenuM ux.

Jluneitnoe oTkmoHeHue uenu p orHocurensHo PCH Ha paccrosnuu R

ot PTC pasHo
¥ p=Rsiny, (2.60)
rae R — paccTosHue 10 LETH.
+¥u [pu R>>p, sin y = v, Torga
<1 p=Ry. (2.61)

AHAJOTHYHO MOXKHO OIpPEae-
JUTh OTKJIOHCHHS TPOCKLMHA LU
Ha koopauHaTHbie ocu OX u OV
B KaptuHHOH mockoctu KIln, T.e.
INTIOCKOCTH HNEPIEHAUKYIIPHOU
PCH.

Ax=Ra u Ay=Rp. (2.62)

ITH KE OTKIOHCHHS MOXKHO
OTIPEIECTUTh KaK MPOCKIHH BEKTO-
papHaocu OXu OV

Ax=pcos® u Ay=psind, (2.63)
rae @ - yriosas KoopIuHATa LIETU B KAPTHHHOU IIIOCKOCTH.

[IpupasHsieM mpaBble YacTH MOIYYCHHBIX YPABHCHHH W, MMOJACTABIIASL
BMCCTO P €r0 3HAUCHHE, TOTYIHM

Puc.2.46 OnpepencHWe yTNOE OTKNOHEHUA LENK
OTHOCMTENEHO PAEHOCMIHANEHOMD HANPAENEHKA.
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Ra=Rwycos® u RP=Rysnd, (2.64)
OTKYZAQ o=y cos® u B=wy sin®. (2.65)

AnmnapaTypHoe pa3JeleHHIE CUIHANA OIHOKY Ha JBE COCTABILIOIINC
ocymectBisiercs B (a3oBbix aeTekropax ®J1, u ®/lg, B KOTOPBIX IPOU3BO-
JUTCS] YMHOKCHHE CUTHAJIA OIMMOKH HA OMOPHBIC HAMMPSDKCHUS, BRIPAOaThI-
BaeMBbIC TeHEpaTOpoM onopHbix HanpspkeHuit I'OH u umeromue da3osbrit
CABHT JPYT OTHOCUTEIBHO Apyra Ha m/2:

Z'lonl(t) = Uonl COs QA ' mu Z'lorIZ(t) = U0n2 Sil’l QA 7 (266)

Cunxponmzarus ['OH ocyiuectBaseress yCTpoicTBOM CKAaHHUPOBAHUS
quarpamMmsl HarnpasiacHHocTu anTeHHbl Y CJ1, u mosToMy dasbl OMOPHBIX
HAIMPSDKCHUH OHO3HAYHO CBS3AHBI C MPOCTPAHCTBEHHBIM MMOIOKCHUEM
ckanupytomici quarpamvbsl. Ha Berxomax (ha3oBeix AeTEKTOPOB 00pasyrOT-
Csl HATIPSHKCHMUSI TPOTIOPIIHOHAIBHBIC BEIUUMHAM YTIOBOI'O PAcCcoOriacoBa-
HHUSI B Q3UMYTAJIBHOM U YIJIMECTHOM IIOCKOCTSIX:

Uy = Upmcos @, u up= Uyysin ©. (2.67)

Cucremy, oboseaunstonryto  JCO, asa dazossix aerexropa u ['OH,
WHOT/Ia HA3bIBAIOT YCTPOWCTBOM MPeOOpPa30BaAHMS KOOPAUHAT.

ITpu copmemennn PCH ¢ nuHuel BH3NPOBaHUS LIENTH UCUE3ACT AMILTH-
TyIHAS MOAYJISLNS MPUHUMACMBIX CHUTHANOB, W BBIXOJAHBIC HAIMPSDKCHUS
(a30BBIX ACTCKTOPOB YCTPEMJSIFOTCS K HYMIO, YTO (PUKCUPYIOT WHAMKATO-
pot U(u,) u U(1). B 3TOT MOMEHT MOXKHO CAETATh OTCUETHI YTIIOBBIX KOOP-
JUHAT LEIH M0 MHAnKaTopam anTeHHou cuctembl M(a) u U(P) (puc.2.45).

IleneHraTopsl, peanu3yIOIUEC AMILTUTYAHO-(PA30BBIA METOA, HUMEHOT
00716 MPOCTYIO KOHCTPYKIIUIO 1O CPABHCHHIO ¢ MOHOUMITYIbCHBIMHU HU3ME-
PUTEISIMH, JTYUIIAE MACCArabapUTHBIC MOKA3ATCIH U MCHBINYH) CTOUMOCTb.
s onpeaeacHus YITIOBOrO OTKJIOHCHHST HcTouHMKa nany4cHus ot PCH B
JBYX B3aUMHO MEPIICHANKY/SIPHBIX MIOCKOCTSIX B TAKUX YCTPOWCTBAX J0C-
TATOYHO OJHOTO MPUEMHOro KaHajsa. K ameMeHTaM u y3maM aHTCHHBI U
MPUEMHUKA MPESABSIBISIOTCS YMEPECHHO JKECTKUE TPCOOBAHUS K TOYHOCTH U
CTaOUTBHOCTH.

B Hacrosinee BpeMs HCIIONB3YIOT PA3TUYHBIC BAPHAHTHI TCXHUYCCKOM
peanuzanyy MeICHraAlMOHHBIX AHTCHH ¢ KOHHYSCKUM CKAHUPOBAHUEM JUa-
rpaMMbl HAIMPaBICHHOCTH. B OHOM W3 BapHAHTOB CKAHMPOBAHUEC IHA-
IpaMMBI CO3JACTCS ¢ TIOMOLIBIO HAKIOHHOrO cOanaHcHpoOBaHHOro napabo-
JMYECKOro 3epKala, BPAAMErocs BOKPYT HEMOABIKHOTO — 00Iy4aTEls.
B mpyrom BapuaHTe OCYINECTBIAETCS BOIHOOOPA3HOE KPYTOBOE ABIKCHHC
IJIOCKOTO OTpazKaTens SHEPTuU oOnmy4uaTens aHTeHHbI. CYIIECTBYIOT TAKKE
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AHTCHHBI B BUAC IIJTOCKHUX (baSI/IpOBaHHbIX AHTCHHBIX peméTOK C DJICKTPOH-
HBIM YIIPABJICHUEM AUArPAMMON HAMPABICHHOCTH.

OCHOBHOI1 HEIOCTATOK AMILTUTYAHO-(Da30BEIX MEICHIATOPOB COCTOUT B
X 9yBCTBUTCIBHOCTU K aMILTUTY AHBIM (b.]'[yKTyaLII/IHM OpuHUMacMOro Cur-
Hana. 3a BpeMs aHAIHM3a CHUTHANA OIINOKH f,,, KOTOPOEC HE MOXKET OBITh
MEHBIIE NEPHOJA CKAHUPOBAHUS 1

2
ZLaHZ TCK: " 2.68
= (2.68)

A
aMITIMTY 1A TIPAXOSAIIETO CUTHATIA MOYKET H3MEHHUTHCSA, UTO MPUBEAET K
HCKA KCHHIO CUTHAJIA OIINOKH M, KaK CICACTBHE, K MOTPEIIHOCTH H3MeEpe-
HUS YTIOBBIX KoopauHat. CyIEeCTBEHHOS YBEIMUCHNE OTPEIIHOCTH MO-
JKET IPOUCXOANTD P BO3ACHCTBUN HAa CHUCTEMY IIOMEX C aMITIMTYXHOH
MOJYTALUCH Ha 4acTOTE OIM3KOU MM PaBHOH YacTtoe ckaHHupoBaHus. Ta-
KHC MIOMEXH HE MOT'YT OBITh TIOJTHOCTEIO OTQHIBTPOBAHBI K HPHUBOJAIT K HA-
PYLICHHIO HOPMAJTBHOTO PEKUMa paboThl H3MEPUTETS.

YacTtoTHbIN MeTOq

YactoTHbIH METOA OCHOBAH HA U3MEPCHUH JOILICPOBCKOTO CIBUTA YaC-
TOTHI MPUHUMACMBIX CHUTHAJIOB MPOMOPLIMOHAIBHO YIIOBOMY MOJOXKCHHUIO
00BbCKTa, HA KOTOPOM PAa3MEINCH ICJCHTaTOP, OTHOCHUTEIIBHO HUCTOYHHKA
M3IYUYCHUS PAAUOBOIH. Takol METOJ HAXOAWT NMPUMCHCHUC B PaJHOTEX-
HUYECKHUX CUCTeMaxX OMMKHEH HaBHraluu. B wacTHOCTH, OH peain30BaH B
MHUKPOBOTHOBOH AOILUIEPOBCKOH cucteme mocaaku tuna DMLS. Paccmor-
PHM OCOOEHHOCTH 3TOr0 METOJA
HA TPUMEPE TIJIMCCAAHOTO pa-
mquomasika (puc.2.47).

Pagnomask wmmeer mBe mepe-
JAIOINC AHTCHHBI, OMHA M3 KO-
TOPBIX HEMOABUXKHA Ay, a Apy-
rag A, TOCTYNaTensHO Mepe-
MCIIACTCS CO CKOPOCTRIO Vs OT-
HOCUTCIBHO A;; B HHTCPBAIC
BBICOT OT 7 = 0 10 /1 = My, HemogBuKHAS AHTCHHA H3AYYACT HEMIPEPHIB-
HBIC KOJICOQHMSI

PUc.2 47 YacTOTHBIR METOM NENEHTALWM.

() = Uy sin o, (2.69)
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KOTOpBIE B MEIECHraTOPE UCHOB3YKOTCS B KAUECTBE OMNOPHBIX CUTHAJIOB.
Konebanus, n3nyuaeMble MOJBMKHOH aHTCHHOH, B TOYKE MpHEMa OYAVT
uMeTh (ha30BbIi CABUT OTHOCHTEIBHO OMOPHBIX KOJICOaHHUI:

27
Py =ot+—h(f)sin 3, (2.70)
A
rae GyHkuus A(f) otoOpa)kacT JUHAMUKY M3MCHECHHS PACCTOSHUSA MEKAY

MOBUKHONM M HENOABHKHOM anteHHamu. [lostomy koncOanus, u3mydac-
MBIC AHTCHHOH A;»,B TOUKE MTPUEMA MOXKHO 3aIMHUCATh B CACAYIOIIEM BUJC:

u, (H=U, sin{a)t+27ﬂh(t)sinﬂ} 2.71)
UYacroTa 3THX KOJICOaHHH ONPEACIIACTCS KaK:
do 2 .
— =p+—sin 2.72
" o Sinf (2.72)

- CKOPOCTh JBHKCHUS AHTCHHBI A

rae V= LLO)
dt

Bropoe craracMoc ompeacnacTcs AOMICPOBCKUM MPHUPAIICHUCM Hac-
TOTHI, BEI3BAHHBIM JBIKCHUCM QHTCHHEIL:

2
Q. =""V,sin 2.73
g =" Vasinp (2.73)
OTKyJa TeKYIICC 3HAUCHHUES YIIOBOH KOOPAHUHATHI OyIST PABHO:
2Q
B = arcsin—2- | (2.74)
al,

IMockonmpKy AOMICPOBCKOS MPUPAINCHUE YACTOTHI U3MEPSSTCS OTHOCH-
TCNBHO OIMOPHBIX KOMCOAHMH, M3TYyYACMbIX AHTCHHOH Agj, TO TOMICPOB-
CKOC MPUPAIICHUE YACTOTHI 3 CUCT COOCTBEHHON CKOPOCTH JICTATCIBHOIO
armapara JIA npu U3MEpPeHHH KOMIICHCHPYETCS M €r0 MOKHO HE YYHUTHI-
BarTh.

OOBIMHO MOJBUKHYIO AHTCHHY BBIMIOJIHSIOT B BHAC JUHCHHOH aHTCH-
HOW PEIICTKH, W3IYYaTeIH KOTOPOH MOAKIIOUAOTCS K mnepeaarduky [1
(puc.2.47) c MOMOIUBIO BICKTPOHHOT'O KOMMYTATOPA.

Takoe noakaroucHue co3gact 3(GQEKT MEePEMEHICHUS AHTCHHBI. B
OOJBIIUHCTBE CAYYACB MOACTHPYIOT ABIIKCHHUC H3Iy4aTeass B 00OMX Ha-
mpaBieHUsX, OT /2 = 0 A0 Ay 1 00paTHO. Jljist TOro YTOOBI 3HAK MOTLICPOB-
CKOro CJBHIA YaCTOTHI MPHU 3TOM HE M3MCHSICS, OJHOBPEMCHHO C Iepe-
KITFOUCHUCM HAIMPABICHUS ABUKCHUS YaCTOTA HEMOABHIKHOTO HM3Ty4aTEIs
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CABHUTAETCS B OTPHULATEIBHYIO CTOPOHY OTHOCHTEIBHO YACTOTHI ITOJBYIK-
HOTO H3Iyvatens Ayp.

OCHOBHBIM JOCTOMHCTBOM YaCTOTHOTO METOJA SBILCTCS BO3ZMOXKHOCTD
3¢} (eKTUBHOTO MOJABICHHUS CUTHANOB, OTPAKEHHBIX OT 36MIH U MECTHBIX
npeameroB. Kak BugHO 3 puc.2.47, oTpakEHHBIE OT MOACTHIAIOIIEH I10-
BEPXHOCTH CHUTHAIBI, HA BXOAE GOPTOBOro meineHratopa OyayT UMETh JOM-
JICPOBCKUH CABUT YaCTOTHI OTJIMYHBIA OT JOMJICPOBCKOTO COBUTA HPSMBIX
CHUTHAJIOB U334 Pa3HBIX YIJIOB IPUXOAA PaIUOBOIH.

BpeMeHHbl'e MeToAbI

BpCMeHHbI/C METOABl HU3MEPEHHA VIVIOBBIX KOOPAUHAT IMHUPOKO HC-
NOJB3YIOTCA B paguoOMadvIHbIX CUCTCMaX HaBUTallUU JICTATCIIbPHBIX anrapa-
ToB. B Takux cucremax OOPTOBOH MEICHTraTop MPUHUMACT CHTHAIBI Pa-
JUOMasKa, OCTPOHAIPABICHHAS JUarpamMva Nepefaromeii aHTeHHBI, KOTO-
poro Bpamacrcs ¢ VIVIOBOH CKOpocTeio (2. B mencHrarope mamepsercs
HUHTCPBaJI BPCMCHU fa MCXKAY MOMCHTOM, KOrJga OChb AUarpaMMbl HaIlpaB-
JICHHOCTH TIPOXOJUT U3BECTHOE OMOPHOE HAIMIPABICHHE M MOMEHTOM, KOTAa
OHa TIPOXOJUT HAIPABICHNUE HA JIETATEIbHBIM ammapar, Ha KOTOPOM Pacrio-
aoxeH nenerrarop. 1lo m3MepsaeMoMy BpeMEHH MOJKHO OIPEAEIHTH VIO
(p, HA KOTOPBIM OBEPHYJIACh AHTCHHA 32 BPEM /4

(¢ =tsQn (2.75)

Takum o6pazoM, ¢ HMOMOIIBIO, PAAHOYIIOMEPHOU CHCTEMBI BPEMEH-
HO/I‘O TUIIA YCTAHAB/IUBACTCA 3aBUCUMOCTb MCXKAY BPCMCHCM BpalllCHUA
JuarpaMMBbl HalpaBICHHOCTH TNEPENAIONICH aHTEHHBI PaIUOMasKa M VIJIO-
BOM KOOPAUHATOHU TOUKH IPHEMA PAJUOCUTHANOB.

Ha nmpaktnke mpuMeHSIOT ABa BapHaHTa BpCMCHHbI/X METOJOB YIJIO-
BBIX HSMepeHI/II\/'I. O,Z[I/IH U3 HUX HOCUT HA3BaHHUC MCTOAA VIJIOBBIX H3MC-
peHui BpeMeHHO/ ro Tumna ¢ (pUKcanmel Havaza OTcuéTa H WIITFOCTPHPY-
crcsa puc.2.48.
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Puc 2. 48 MeTon uaMepeHdid © dMkcauMei Havana oTCHETa: &) CHEMA BESaUMOLERCTEWA
NENEHraTopa v PALMOMaRKE, ) BEIX0OHEIE CMTHAN B NBNEHTaTORE.

V3kas AuarpaMMa HAMpaBICHHOCTH MEPCAAINCH aHTCHHBI A pa-
muomaska (O wa puc.2.48,a) coBeprmacT OTHOCTOPOHHEE KPYroBOEC Bpa-
LICHUE B a3UMVYTAJIBHOW IIJIOCKOCTU C YITIOBOH CKOPOCTBIO ()s. B MOMEHT
COBIAACHHUS OCH JUAarpaMMbl C OMOPHBIM HANpaBICHUEM (Hampumep, Ha-
mpasieHueM Ha Cesep V), apyras BCIOMOTATE/bHAS AHTCHHA A, pajuo-
MasiKa U3Iy4acT TaK HA3bIBACMBIH «HYJICBOW» CUTHAI, KOTOPBIM MPUHUMA-
eTCA MEICHraTOPOM, PACcIONOKEHHOM Ha JeTatebHoM anmnapate JIA, u gB-
JSIETCS HAYAIOM OTCUETa BPEMCHHU.

AHTCHHa A,; ¥ aHTCHHA TICJICHTaTOpa UMEIOT KPYTOBBIC (M30TPOITHEIC)
JuarpaMMel HanpasiieHHOCTH (coorBercTBeHHO @ 1 © Ha puc.2.48.a).

DukcHpys O MAKCHMYMY CHTHAJIA MOMCHT COBIIAJCHHS OCH BPALIAr0-
HICHCS AWarpaMMbl PaIHOMasKa ¢ HAMPABICHHEM HA IEJICHTaTOP, MOXKHO
ONpeenuTh OOpaTHBIH MeNeHr JeTarenpHoro ammapara JIA o, xoropwiid
OyAET NMPONOPLIMOHATCH MPOMEKYTKY BPEMCHH f, MEXKIY MMPUEMOM HYyJIC-
BOro Sy ¥ a3UMYTAIIBHOTO CHrHANOB S (puc.2.48.0).

B HekoTophIX peamuzanyiax pagHOMASYHBIX CHCTEM JUTS MOBBIIICHHUS
TOYHOCTH VIJIOBRIX U3MCPEHHU IMEPEAAIoas aHTCHHA PaJHoMaska HMECT
JBYXIICTICCTKOBYIO JUATPAMMY HANpPABJICHHOCTH, KaK 3TO TOKA3aHO Ha
puc.2.49.a.
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Puc2 49 ToBEILEHHWE TOMHOCTH YTAOELX W3MEREHMA &) CXEME E2AUMOTEACTEMA
NENEHraTORE W PEAMOMaAKS; B) EEIXOHEIE CUTHANE! NENEHTETopa.

Ha Bxoa GopToBOro paauomnencHraTopa OT 3TOH AHTCHHBI MOCTYIAIOT
PaAUOCUTHANBL, OTHOAIOIAS KOTOPBIX UMEET ABOHHYIO KOJIOKOIOOOPa3HYIO
dopmy S, (puc.2.49,6). HanpasiacHue Ha pagdoMask OMPEACISIOT M0 MH-
HUMYMY aMIUTUTYAbl NPUHHUMACMBIX CUTHaNOB. B GoproBoi ammaparype
MENCHraTopa B 3TOT MOMCHT (OPMHUPVETCS a3UMYTAIBHBIA HMITYIbC g
neperHuil GPOHT KOTOPOrO COOTBETCTBYET OCH CHMMETPHU JUATrPaMMEI
HAMPaBICHHOCTH MEPEAAOMICH aHTCHHBI. Y TTIOBas KOOPIUHATA JICTATCTb-
HOTO amrmapara OMpeACTsIeTCs, KaK U B MPEABIAYIICM CIy4ae, IO BPEMEH-
HOMY UHTEPBAIY f, MEXKIY ONOPHBIM S) U a3UMYTANBHBIM S, HMITYIECAMH.

Hamee paccMOTpUM BTOPOHM BapHaHT YIJIOBBIX M3MEPEHHMM, KOTOPBIH
HA3BIBAIOT METOOM YITIOBBIX H3MCPEHHIT BPSMEHHO TO Thma 6¢3 (huKcaim
Hauana orcuéta (puc.2.50). DToT BapHaHT He TPEOYET HCIOIb30BAHUS
OTOPHBIX CHTHAJIOB U PEANU3yeTCs NMYTEM H3MCHCHHS HANpaBJICHHUS Bpa-
LICHUS AWarpaMMbl HANPABICHHOCTH MEPEAAIOIICH aHTCHHBI PaIuoMasiKa.
3a OOWH LUKI U3MEPCHHS BPALNAIOIAACA Y3KOHANPABICHHAS JHArpaMma
nepenarommeii anTeHusl A, pagunomaska PM (O wa puc.2.50,a) coBeprmaet
JBa TIOBOPOTA B Ipeaenax padouero cexropa @, meperld — mo yacoBoi
CTPEIIKE, BTOPOH — IIPOTHUB YACOBOU CTPEIKH. Y TJI0BAS CKOPOCTh ABHIKCHHS
JuarpaMMbl B 00OMX CIy4asX OAWHAKOBA U paBHA 2. 3aKOH M3MCHCHHS
VIJIOBOTO MONOXEHHS JHATPAMMBl HATIPABICHHOCTH AHTCHHEBI MOKAa3aH Ha
rpaduxke puc.2.50,0.

[Tocne mepBoro moBopoTa AuarpaMma HanpaBICHHOCTH (QUKCHPYETCS
HA TPAHHULIC CCKTOPA U YICPKUBACTCA B 3TOM MOJI0KCHUH HEKOTOPOEC BPEMS
t,. Ilocne 3aBepiucHUS MPSIMOro XoJa HAYMHACTCS BO3BPATHOC ABHIKCHHC.
B mporiecce mpsMoro ¥ BO3BpaTHOrO ABMKEHHS JUArpaMMa HalpaBJICHHO-
CTH aHTCHHBI ABXKIBI MPOXOANT UEPE3 HANPABICHHUC HA JICTATCIBHBIN arl-
mapat JIA. IlencHraTop neratensHOrO ammapara, UMCKIOIIHH KPYroBYIO
JUarpaMMy HarpaBicHHOCTH aHTeHHBI (@ Ha puc.2.50, a), oCyIecTBIsIeT
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MPHUEM H3IYYACMBIX CHTHATOB U (POPMHUPYET ABA UMIYIbCA 5] H .Sy, MOKa-
3aHHBIX Ha puc.2.50,B.

A,
np
: et alt —Atn K-
—Umax O Y (D) f,‘Hz(max F0maxp - —— —— — =
N I
-~ R - C(na ____________
e ! .
// 1] I i .
- 5] I Ftnaﬂ :
ety ——
— Oima — . t
ﬁltq:% ﬁltu'%
I81 ng
| |
PM m ? t
|

Puc2.50 Weton usmepeHui Bes fukCalMM Havana oTcHETa: &) Ccxema BIaUMOeACTEMA NeNeHraTopa
M paguomanka; b 2aK0H NepeMELLEHWA AMArPaMMEl HANPAED EHHOCTM

OHEBHIHO, YTO BPEMEHHO H HHTEPBAI MEXKIY STHMH HMITYTbCAMH CBSi-
3aH C VIVIOBOH KOOPAMHATOM JICTATCILHOIO ammapara o, KoamiaecTBeHHO
3Ty CBSI3b MOXKHO BBIPA3UTh CIEAVIOMMM oOpazom. O003HAYUM TUTEITb-
HOCTh BPEMECHHOT'O HHTEPBAIA MEKIY HUMITYIbCAMHE TS CIYUacB, KOTaa jc-
TATCIbHBIY anmapar HAXOAUTCS Ha OCH paboucit obnactu (0, =) OVKBOI
fo. VI3 pUCYHKOB BHIHO, UTO 3a BPEMS

to= (fo-tn) /2 (2.76)
OCh IHArpaMMbl HAMPABJICHHOCTH TTOBOPAYMBACTCA HA YTOM Ol Tak Kak
CKOPOCTH BPAIICHYS JHarpaMMbl paBHa (25, TO CITPABEITHBO COOTHOIICHHS
o, =1,Q, :w Q.77)

ITO BBIPAKEHHE OTOOPAKACT 3aBUCUMOCTH YIJIOBOM KOOPAMHATHI Oy,
OT JJIMTCIHHOCTH HM3MEPACMOTrO MHTEPBAJIA BPEMCHHU I, M3 Hero BumHO,
YTO YTI0BAsS KOOPAWHATA JICTATCIILHOTO ammapara MPOrnOPIHOHATbHA, JTH-
TEMFHOCTH BPEMCHHOTO MHTEPBAJA, W TAKUM OOpPa3soM OTHMCAHHAS TPOIIC-
Iypa U3MEPCHUH MO3BOACT OOCCIICUNTh OHO3HATHOE OMPEACICHUE YTIIO-
BOTO TIOJIOYKCHUS JICTATEIBHOTO anmaparta oy, 03 UCTOIb30BAHUS JOTION-
HUTCIBHBIX OMOPHBIX CHTHAIOB. 33 HAYAIO OTCUCTA BPEMCHH MPHHUMACTCS
MOMCHT MPHEMa TICPBOTO U3 TIPUHATHIX UMITYITECOB.

CyIIeCTBCHHBIM JOCTOMHCTBOM BPEMCHHBIX METOOB H3MEPCHHUS YTIIO-
BBIX KOOPJHHAT ABISICTCS TO, UTO MEICHTATOP UMCECT HCHATIPABICHHYIO aH-
TCHHY. JTO 3HAUMUTCIHHO YIIPOIIACT TOCTPOCHHE OGOPTOBOH ammapaTypsl,
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MOBBIIIACT HAACKHOCTh €¢ PAbOThHI, COKPAINACT MACCA-TabapUTHBIC Xapak-
TEPUCTHKMU.

da3oBble MeToAbl

®azoBrIc METOJBI OCHOBAHKI HA CPABHEHHU (a3 CUTHANOB, MPUHI-
TBIX AHTEHHON CHCTEMOMW, UMEIOLIEH HECKOJIBKO TOUEK ITPUEMA pa3He-
CCHHBIX B mpocTpaHcTse. B o0mem cayuae Takas cucreMa COCTOUT K3
JBYX Map MpUEMHBIX aHTeHH. Kaskaas mapa mo3BossieT OnpeacauTh yr-
JIOBBIC KOOPAWHATH UCTOYHHKA U3TYUCHHS B OQHOH MIOCKOCTH. ANro-
PHTM H3MEPEHUS A KAKIOH Mapbl aHTCHH OAWHAKOBBIH, IO3TOMY
MOYKHO OTPAHHYHTHCS PACCMOTPEHUEM MPOLIECCA MENCHIOBAHUS B OJ-
HOM IIJIOCKOCTH, KaK 3TO IMOKa3aHo Ha puc.2.51.

”ﬁ/‘ﬂg I,r{-_‘
Anpz & Ra— Anpz_ ]
r—— — el =]
N | —
! OHT t. Yoo T -
| EEJ'IHI:I W BsrdponT T Ly
~ N : v BOJIHBI " 4
I pcH ~— U d Lo PoHM L
d | T
| v It T
1 // // |ll,Jl ‘A
1 LA ‘L A7 A
F——————- Cd - ara
Aap1 T - Anpt c— T
< R1— rf\\ -
a) 6) ! R']-m,_/"

Prc.2.51 ©a30EbIA METOL NENEHMAUMK: &) MHHHA EW3MP0E 3HHA UENKW COENAAAET C PAEHOC HIHANBHbIM
HanpaeneHuem (PCH), B) NMHWA BUZMPOBAHKA LENM OTKNOHEeHa oT PCH.

®azoBbIE HEHTPHI NMPHEMHBIX AHTEHH Ay, U Arp, PacloioKeHBI HA
paccrostHuH d Ipyr OT Apyra, KOTOPOS HA3BIBACTCS 0A30i aHTCHHOW CHC-
TeMbl. OOBIYHO AsMHA 0a3bl 3HAYUTCIBPHO MCHBINE PACCTOSHHUS 0 MCTOY-
HHKA CUTHAIA R

d<<R, (2.78)

MO3TOMY MOKHO MPHUHATh (PPOHT MPUXOTIIICH BOJHBI B mpeacaax Oasel
IJIOCKUM, @ TIYTH MPUX0JA PAAUOBOIHBI B OKPECTHOCTH AHTCHHOMW CHCTEMBI
napamieabHbiMi. Eciu UCTOUHUK u3aydeHUs OyAST HAXOAUTHCS HAa Ha-
MPABJICHUH, COBMAMAIOIICM ¢ HOPMAJIBIO K CEPEIUHE 0asbl, TO PaAHOBOIHA
OT WCTOYHHMKA MPOHACT OAMHAKOBOC PACCTOSHUC AO KAXKIOW AHTCHHBI
Ry=R, u curHambl Ha BBIXOJC AHTCHH OYAyT UMETh OMUHAKOBBIC (ha3bl. ITO
HAIMPaBICHUE HA3BIBAIOT paBHOCUrHANbHbIM Hampasiacauem (PCH Ha
puc.2.51,a). Ilpa OTKIOHEHHH HAMPABICHUSA HA UCTOYHUK H3IYUCHHS OT
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PaBHOCHTHAJIPHOTO HANPABJICHUS TMPHHATHIC AHTCHHAMHM CHUTHAIBI OVIYT
nMeTh (pa3oBbIH CABUT, MPONOPLHOHATIBHBIN PA3HOCTH paccTOsHUN R U R,
(puc.2.51,0).

Ecnu cursan npuHATHIN aHTCHHON Ay, IPEACTABUTH B BUIC

() = Uy cos (oof + o), (2.79)
TO IPUHATHII AHTEHHOU Ary,, Oyzer
u(H)=U,cos [0 ( + 1z) + 0]. (2.80)

PaznocTs a3z sTHX cHTHATIOB paBHA
Ap=w g, (2.81)
rag Ir = AR / ¢ — BpeMst 3ama3abIlBaHUs CUTHAIOB, TPUHAMACMBIX AHTCHHOH

AHpZ; AR = R2 - Rl.

Taxk kax
0=2nf=2rn/T, (2.82)
TO pa3HOCTh (a3 MOKHO MPESACTABUTH TAKUM 00Pa3oM
Ap=2n AR /L. (2.83)

Vron MCXKAY HallpaBJICHUCM IMPUXOJa BOJHBI U PaAaBHOCUTHAJIBHBIM Ha-
npasicHueM Ha puc.2.51,6 o6o3HaueH v, mosToMy (DPOHT BOJTHBI 00Opa3yeT
¢ 0a30i aHTCHHBI TAKKE YTOJ 7.

Pasnocts paccrosuuii AR n3 TpeyrombHuKa Ary Ao B MokHO BBIpa-
3HUTh CICAYIOMHIM 00pa3oM

AR=dsinvy, (2.84)

27d .
TOT 2 A =751n v, (2.85)
OTKYJa ¥ = arcsin (2.86)

[Tpu ManbIxX yriaax paccoriacoBaHUIX
ApA
2rd

JnuHa BOmHB A 1 BeTHYMHA 0a3bl d SABISIOTCS NAPAMETPAMU CHCTEMBI.
CrenoBarenbHO:

SNy < yuy~ (2.87)

v =K Ag, (2.88)
rae K=A/2n d= const.
CTpykTypHass CXeMa OJHOTO K3 BAPHUAHTOB peaau3alu (Ha30BOro
TICJICHTATOpA NPUBCIACHA Ha puc.2.52.
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B xauectBe ¢azouyBcTBHTETE-
el = ort = o\ HOTO 3JICMCHTA B TAKHX MEICHraTo-
Anpl pax Ucmome3yrT (a3oBbIC JCTCKTO-
pet @1 g UCKITIOUCHUS BIUSHUS
Gy M) - on (dayKTYanuid aMInTATYAbl BXOJHBIX
CHUTHAJIOB HAa PE3YJbTATHl H3MEpe-
Anp2 HUM, CHUTHAMBI, 10 mojadu Ha (as3o-
Me2 = orz BBl JETCKTOP HOPMHPYIOT MO aM-
mautyge myteM orpanuucHus (O
Ha puc.2.52) wumu npuMeHEHUs 3¢-
¢dexrnBHOW APY B VCHIHUTETBHBIX

Puc 252 CrpykrypHan cxema ¢ azoeorg
NeneHraTopa.

kaHanax npuemauka [p.
Hampsxenne Ha Berxone ¢a3oBoro AETCKTOPa MOXKHO 3aIMCATh B BUIC

2nd
quZL(Y) :KCl)ZLUO cos A(p:quUo COS(TYJ’ (2.89)

rae U, — HopmupoBanHas ammmtyaa; Ky, — kodddunueHTt neperaun da-
30BOrO JAeTekropa. Tak kak cos Ap — (GYHKLHUS YETHAS, TO 3HAK HAIPSDKE-
HUS Ha BBIXOAEC ACTEKTOPA HE 3aBHCHT OT CTOPOHBI OTKJIIOHCHHS HANpaBlic-
HUS Ha WCTOYHUK M3IYYCHUS OT PAaBHOCHTHANBHOrO HampasicHus. [lms
VCTPaHCHHS 3TOT0 HEAOCTATKA B OAWH M3 IMPHEMHBIX KaHATOB BBOAAT (a-
30CABUrAKOIIyIO Lenb Ha /2 ®B. OKOHYATEIPHO BHIXOAHOC HAIMPSIKCHUC
(ha30BOro ACTCKTOPA MPHUHUMACT BHI

. (27d
U (y)= quUo s1n(T yj, (2.90)

IMpn mameIX 3HAYECHHAX Y 3aBHCHMOCTD Ug,(Y) UMEET NMPHOIIDKEHHO
JUHEHHBIN XapaxkTep

uqm(y):quUo[%y} (2.91)

3aBHCHUMOCTh HOPMHUPOBAHHOTO HAMPSLKEHUS (PA30BOro ACTEKTOpa
OT YIVIa PAaCcCOrIacOBAHMS Y HA3BIBACTCS MEICHIALIMOHHOH XapaKTepH-
CTHKOH YIIIOMEpHOH cucTeMsl (prc.2.53)

U (1)

UO

F(y)= (2.92)
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OmnpeaeneHue MeIeHra HCTOYHUKA U3-
JAYYCHUS MOXKHO OCYIUNCCTBISITE JIBYMS F(y)
OYTSIMH: 100 HAXOAWUTH 3HAYCHUC M 3HAK
yIJia PaccoriacoBaHUs Y MO MOKA3aHHIM
HHIUKATOPA  BBIXOJHOTO  HANPSDKCHHUS
H(u), nnbGo moBopaumnBaTe AaHTCHHYIO CHC-
TEMY IO TEX MOP, TMOKA BBIXOAHOE Hamps- He.2.53 lenenraumonHas xapak-
JKCHHC HC OKAXKETCS PAaBHBIM HYIIO, UTO TEPMCTHKE 3308010 MEAIEHMATORa.
COOTBETCTBYET PABCHCTBY HYJIIO M VIJIA Y, U OTCUUTHIBATE ICICHT 1O HH-
JHUKATOPY MOJOXKCHUS aHTCHHOU cuctembl M(y).

[Mpon3BoAHYIO MEICHrAMOHHOM XapaKTCPUCTHKH npu ¥ — 0 Ha-
3BIBAIOT KPYTH3HOW MEICHTal[MOHHON XapaKTCPUCTHKH HUIIH YYBCTBHU-
TCIBHOCTBIO MICICHI OBAHHUS

_\I|' 0 'T'

s =Dyl (2.93)
! dy y —0

W3 BeIpakeHUs BHOHO, YTO YYBCTBUTCIBHOCTD IEICHIOBAHHS 3aBHCUT
OT OTHOLICHU: d/h, KOTOPOE HA3BIBAIOT OTHOCUTEIbHOH Oazoi. C yeemu-
YCHHUEM OTHOCHUTENBHOU 0a3bl YYBCTBHTCIBHOCTh, U COOTBETCTBCHHO TOY-
HOCTb METICHroBaHus, Bo3pactaroT. Qanako npu d/i > 1/2 MOXKET NOABUTH-
€51 HCOOHO3HAYHOCTh M3MEPCHUS YITIOBBIX KOOPAMHAT H3—32 MECPHOTUIHO-
CTH TICIICHTAIOHHOMN XapaKTePUCTHKH (CIUIOIHAS JTMHUA Ha puc.2.54).

4/ Fiy) JUta ucKmoYeHns HEOXHO3HA-
—y i/ HOCTH NPOU3BOJAT U3MEPECHHS IIPU
e 1
e /_\ y PasmraHBIX  oTHOmCHMAX d/A, TO
\\_/ ! O _ ~ €CThb HCMOJB3YIOT MHOTOMIKATbHBIM
I " =
Y METOJ MOCTPOCHHS CHCTEMBI (TaKkKe

Puc2.54 BAuAHWE OTHOCHTENEHOR faseiva  KOK B (a3oBbIX AaTLHOMEPHBIX CHC-
MENEHMALNOHHYI0 XApaKkTepHCTHKY bazosoro  TEMAX). AHTEHHAs CHCTEMA B TaKUX
NeneHraTopa. HU3MEPUTETISIX HMEET HECKOMBKO 0as.
ITpu sTom Mamas Gaza oOpasyeT rpyOyO MKy ¢ OMHO3HAYHBIM OTCUCTOM
VYIJIOBOH KOOpAHWHATHI, a Oojbinas Oaza — TouHyio mkaiay. Ha puc.2.54
IITPUXOBOW JIMHHUCH MOKA3aHA MCICHTal[MOHHAS XaPAKTCPUCTHKA CHCTCMBI
€ MaNoOH OTHOCHUTENBHOU Oazol dh/A < di/A. QO4EeBUAHO, YTO MOTPEIIHOCTD
H3MEPEHHsI 10 rPyOOil IKaIe HE JO/DKHA NPCBHIIIATE HHTCPBAI OAHO3HAY-
HOCTH TO4YHOM 1uKanel Ay. [IpumeneHne MHOr06a30BbIX (ha30BBIX H3MEPH-
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TENEH MO3BOMACT OOCCIICUHUTE BEChMa BBICOKOTOYHOC M OJHO3HAYHOE OII-
PEIaCICHHE YIIIOBBIX KOOPIUHAT B IIHPOKOM CEKTOPE.

K HemoctaTkam (pa3oBBIX METCHraTOPOB HYXKHO OTHECTH TO, YTO HECTA-
OUITBHOCTD (DA30BBIX XAPAKTCPUCTHK VCHIHTEIBHBIX KAHAJIOB MPUBOAMT K
CMELICHUIO PABHOCUTHAITBHOTO HAIPABICHUS AHTCHHOH CHCTEMEI U, CIIEN0-
BaTENBHO, K OITHOKAaM MEICHT AlHH.

YMEHPIIUTE TAaKOE BIHAHUEC MO3BOMSECT MPUMCHCHHE CYMMAapHO-
PA3HOCTHBIX MEICHIaTOPOB, B KOTOPBIX HA BXOJEC CHCTEMBI C IOMOINBIO
BBICOKOYACTOTHBIX MOCTOBBIX CXEM 00pa3yeTcs CyMMa U Pa3HOCTb HpPHUHS-
TBIX CHTHAJIOB, AHAJIOTHYHO TOMY, KaK 3TO OCVINECTBISICTCS B MOHOHM-
MyJIbCHBIX aMIUTUTYAHBIX meneHraropax. CTpyKTypHas cxeMa Takoro Ie-
JICHTaTopa MpUBCIACHA Ha puc.2.55.

CyMMapHBIi W Pa3HOCTHBIH
At Us CUTHAJIBI IOCJIC KOJBIICBOTO MOCTA
ks VBH [ ¢B KM ycunmBarorcs OByMsS HASHTHY-
4 J, HBIMH YCHJIUTEISIMH BBICOKOH dYac-
] (3 KN Ui ko on totel YBY u cpaBHuBarorcs mo ¢ase
2 B (asoBom gperexrope D Mamepe-
Anp2 HHUE YITIOBOH KOOPIHHATHI OCYINECT-
W) 5| vEM BISIIOT 1O WHAUKATOPY AHTCHHOU
a cucremsl U(y) mpu HyneBoM moka-
Puc2.55 CTRyRTypHaA CHema CyMMapHo —  3apuu wHauKartopa (1) Ha BBIXOIC
PA3HOCTHOrD ¢I S30B0r0 NeneHraropa. (baSOBOFO ,Z[eTeKTOpa. I/ISMCHCHI/IH
(ha30BBIX COBUTOB B KaHAJIAX VCHICHUS TAKOH CXEMBI IMPUBOIHUT JIUIIb K
HU3MCHCHUIO KPYTU3HBI MTCICHTAIIHOHHOH XapaKTCPHCTHKH.

dazoBric meIeHraToprEl 001aJAI0T OrPAHHYCHHON Pa3peLIaroeH CIo-
COOHOCTBIO MO YITIOBBIM KoopauHataM. Tak nBa niau 00iee HCTOUHUKA H3-
JYYCHHS, HAXOISIINCC] HA PA3NUYHBIX HATPABICHHIX, IPU OJHOBPECMEH-
HOM MpHEME CO3A3AYT B AHTCHHAX PE3VJIbTHPYIOIIMHA CHIHAJ COOTBETCT-
BVIOIHH HEKOTOPOMY VCPCAHCHHOMY HAINpPABICHUIO, MPHBOMIIIEMY K
OMMOKE TENCHTaUuu OTACTbHBIX HUCTOYHHKOB. [l MOBBIIIECHUS paspe-
ArIeH CIOCOOHOCTH MO YIVIOBBIM KOOpIWHATAM HEOOXOAMMO HpUME-
HSTbh AHTEHHBI ¢ JOCTATOYHO Y3KOM JuarpaMMON HAIPaBJICHHOCTH.

Bonpockl Ansa caMOKOHTPONA

1. Ha KAaKHUX HpI/IHI.[I/IHaX OCHOBAHbBI MCTOAbI I/ISMepeHI/I}I yl"J'IOBI)IX KOOpI[I/IHaT 06’5-
€KTOB?
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2. Uro mpeacraBmsaeT codol (a3oBbiii PPOHT BOTHEL?

3. Ha30BHTE OCHOBHBIC XaPAKTEPHCTUKHU MEICHIALIMOHHOTO YCTPOUCTBA.

4. TMosscHUTE OCOOCHHOCTH TICIICHTALHH 110 MCTOAY MAKCHMYMA.

5. TNosicHuTE OCOOEHHOCTH NEJICHTAIMH IT0 METOY MHHUMYMA.

6. [osicauTe TIPUHIHUIT PaOOTHI PAMOYHOHW AHTCHHBI IIPH MPUEME PAAHOCHTHAIIOB.
7. Kakne 0cOOEHHOCTH PAaBHOCHTHAIBHOTO HATIPABICHHUS HCTIOIB3YIOT B PAIHOIIC-
JeHraTopax?

8. Kak (hopMupYIOT PaBHOCHTHAIIFHOC HATPABJICHHUE B IEJICHIaTOPaX C OJHOBpPE-
MEHHBIM CPABHCHHEM CHTHAJIOB IO aMILTATYIC?

9. Hapucyiite cTpyKTYpHYIO CXEMY U IOSICHHTE IPHHIMI Pa0OTHI MOHOMMITYJIbC-
HOTO MEICHTaToPA.

10. Kakne ocoOeHHOCTH PabOTHI MOHOUMITYJIBCHOTO TICJICHTATOPA IMPHBOAT K He-
00XOIMMOCTH TTPUMECHEHHS BEICOKOYACTOTHBIX MOCTOBBIX CXEM?

11. TTosscHuTE NPHHLIKT ASHCTBHA BBICOKOYACTOTHOTO KOJIBLIEBOTO MOCTA.

12. Hapucyiite CTpYKTYPHYIO CXEMY W MOSICHUTE MPUHIUI padOThI MOHOUMILYTIbC-
HOTO MEICHTAaTOPA ¢ KOTBLECBBIM MOCTOM.

13. Kakas mHpOpMAaIms 3aT0’KCHA B NMEICHTAMOHHOW XaPAKTEPHCTHKE MOHOWM-
IyJIbCHOTO M3MEPHUTEN YTJIOBBIX KOOPIMHAT?

14. TosicauTe pUHOUT (HOPMHPOBAHKE PABHOCUTHAILHOTO HATIPABIICHHUS B TIc-
JICHraTopax ¢ MOCICAOBATEIBHBIM CPABHEHHEM CHTHAJIOB.

15. Hapucy#ite CTpyKTYpHYIO CXEMY H MOSCHHUTE IMPHUHIHI PAOOTHI MEJICHTaTopa ¢
MOCTIECA0OBATENBHBIM CPABHCHUEM CHUTHAJIOB MO AMILIUTYAC.

16. B xakux mapamMeTrpax aMIDIUTYAHO — MOAYJIHPOBAHHOIO BXOAHOIO CHTHAJNA 32-
J0’KeHA HH(OpMALIKSI O HATIPABICHUH HA HCTOYHHK H3TYUCHIA?

17. Yto mpencrasigeT cobol u Kakue (DYHKIMH BBIMOJHACT CHCTEMA MPSoOpas3o-
BaHH KOOPAMHAT B AMILTHATYTHO — (Da30BBIX MEICHTaTOPax?

18. Kak ocymecTBIseTCs peaau3anisi YaCTOTHOTO METOAA NCJICHI ALK

19. Paccraxmure 0 BpeMeHHO/ M METOJE TIETICHTaIMHy C (puKcanmed Hayama OTCuETa.
20. Paccraxmure o BpeMeHHO/ M METOZE NeJIeHraumu 0e3 ukcanmy Havana oTcué-
Ta.

21. Kakue mpHHIUIEI 3a7105KCHBI B OCHOBY (Da30BBIX MCTOOB MCICHTAIHHU?

22. Hapucy#ite CTPYKTYPHYEO CXEMY H MOSICHUTE PA0OTY (PAa30BOTO MEneHraTopa.
23.Yro maér mpEMEHEHHE BHICOKOUACTOTHOTO KOIBIICBOTO MOCTa B (PA30BBIX Iie-
neHraTopax?
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2.3 MemoObiI u3mMepeHuUsi ckopocmu
deuwxeHusi o6bLekmoe

O6wue cBepeHusi

OxHUM 13 BRXKHEHINUX HABUTALIMOHHBIX MAPAMETPOB ABISACTCS CKO-
POCTb ABIKCHHS 00BbEKTOB. M3Mepss BpeMsl, 3a KOTOPOE OOBEKT MPOXOANUT
PacCTOSHUE MEKAY ABYMSI OPUEHTUPAMU C U3BECTHBIMHU KOOPAUHATAMH,
MOYKHO JIETKO BBIYHMCIHUTD CPECIHIOK CKOPOCTh ABIKCHUS OOBCKTA MO H3-
BECTHOMY COOTHOUICHUIO

ch =

5, (2.94)
IR
rae R - pacCTOsSHIE MEKY OPUCHTHPAMH; Iz - BPEMS JBHKCHHUS.

Tekyinee 3HAYCHUE CKOPOCTH IBHKCHHS OOBEKTOB MOKHO OMPEACTUTD
qudhepCHIMPOBAHUEM TEKYINCH TATBHOCTH WM HHTCTPUPOBAHUCM YCKO-
peHus IBUOKCHHS 00BekTa. Takue MeToasl TPeOYIOT MPEABapUTEIBHOTO
HM3MEPCHUS MCXOTHBIX KOOPAWMHAT: JATBHOCTH WK yckopenus. Kpome to-
ro, onepanun JuthGePCHITMPOBAHNS WITH HHTCTPUPOBAHUA BEAYT K TTOTEPE
TOYHOCTH M3MEPCHUH. B CBA3M ¢ 5THM B HABHTAIMHK JICTATCIBHBIX armapa-
TOB IMHPOKOC PACIPOCTPAHCHUC TMOIYUMIH METOABI HEMOCPESACTBEHHOTO
HU3MEPCHHS CKOPOCTH, OCHOBAHHEBIC HA MCTOIb3oBanuu 3ddekra Jormmepa.
Taxue MeToABI 0OCCIECYMBAIOT HECPABHEHHO 0O JIBINTYIO TOYHOCTE H3MEPE-
HUH.

Addexr Homepa, kKak U3BECTHO, 3AKIIOUYACTCS B TOM, YTO HPU B3aUM-
HOM TNICPEMELICHUN M3TyJaTeNs KONeOaHn B MPUEMHHKA YacToTa Koneba-
HUH, BOCTPHHUMACMAs PUEMHHKOM, OYIECT OTIHYIATHCSA OT YaCTOThI H3NIY-
4EHHBIX KONECOaHul TeM OONbIIC, YeM OOJBIIC CKOPOCTh UX OTHOCHTCIb-
HOTO TICPCMCIIICHHS.

Qdusnueckuii cMbICT 3TOrO 3¢ (HEKTa MOKHO MOSICHUTD CIACAYIOIIM 00-
pasom (puc.2.56). Eciu nepenarunk I1, uamyqaromuii konebaHus ¢ 4acro-
TOM f5, 1 ipuéMHUK [Tp HEMOABHIKHEL M PACCTOSHHE MCKIY HUMU R HE U3-
MCHSICTCS, TO MPUEMHHK 33 CIHHHUITY BPEMCHH BOCIIPUMET TO JKE THCIIO KO-
AcOaHul Sy, KOTOPOS Mocaat uanydaresb. Yactora mpUHUMAECMBIX CHTHA-
JIOB fip B 3TOM ciIydae OyAeT paBHA YaCTOTE CUTHAJIOB U3TyUCHUS

o= ro. (2.95)
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Ecimn mpuémHHK TIepeMernaercs co

! 1
i R . CKOpOCTBIO V' B HampaBICHHM TEpeaat-
/g £, San fip "9\ YUKA, OH Kak Obl JBUKCTCS HABCTPECUY
I'I Mp PacnpoCTpaHIIOIUMCS KOJICOAHHUIM, H
v*(— noToMy HNpuUMET 3a CAUHHUIY BPCMCHU

HU30BITOYHOEC YHCIO KomebaHuil 1o
CpaBHCHUIO C HCTIOABUXKHBIM BapUaH-
ToMm. Yacrora OPUHUMACMBIX CHI'HAJIOB
Oyaer Oonee BBICOKAS, YEM U3TYYAEMBIX H OYACT paBHA

Fa=fo (1 + K ), (2.96)

II€ ¢ — CKOPOCTb PAaCIpPOCTPAHEHHS PAIUOBOIH.

W HakoHnen, NpHUEMHHUK YAATSAECTCS OT HU3MYyUYATEIs, OH Kak Obl «OTCTY-
mae™ OT HaOETAIOIUX HAa HEro BOJH KONCOAHHH, U HE CMOXKET MPUHATE 32
CAVHULY BPEMECHH HEKOTOPOH 4acTH KOIeOaHUH, KOTOpPBIC YCHETH Obl €ro
JOCTHTHYTh, €CIi OBl OH OBLT HEMOABIKEH. B 3TOM ciydyae wactora mpu-
HUMAaEMBIX KOJIcOaHHH OYJECT YMEHBIIATHCS 10 CPABHEHHIO C YaCTOTOU H3-
JIY9IaeMBIX CUTHAJIOB

Puc2.595 K noAcHeHww ahdekra
Honnepa.

F= 1o (1 - K ). 2.97)

Taxkum 00pa3oM, 4acTOTa MPUHUMACMBIX CUTHAJIOB B 3aBHCUMOCTH OT
CKOPOCTH B3aWMHOTO TCPCMCINCHUS TCPCIATINKA W MPUECMHUKA MOXKCT
U3MCHATHCS B CACIVIOUINX MPCACIax

S fo (1% %). (2.98)

PazrocTh WacToT M3TYYaEMOro M NMPUHUMAEMOTO CHT'HAJIOB HA3BIBAIOT
JOIIIIEPOBCKUM TIPUPAINCHUEM HYacTOTHI WM dacToToi Jommepa

V
Jo—tfp = F=fo—. (2.99)
¢
Paccmorpum Gonee oOwmuii ciaydail, koraa NPUEMHUK HAXOJUTCS Ha
JBIOKYIIEMCSL OOBEKTE (HAIPHUMED HA JICTATCIBHOM amapaTe) H Hanpaslic-
HHUE BEKTOpPA CKOPOCTH 00BEKTa J' HEe COBMAJacT ¢ JHHHUCH BHU3HPOBAHHS
«aepegarauk (PTC) — mpuémuuk (JIA)» (puc.2.57).

[lycth mepeaaTunk U3mIyyacT rapMOHHUCCKUE KOJICOAHUs BUAA
u(t) = Usin @y ¢, (2.100)
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a MPUEMHHUK JBIKCTCS OTHOCUTEIBHO HErO CO CKOPOCTHIO V oA yritom 3 k
JUMHUM BU3UPOBAHUS «IIEpeaTumk — NpuéMHUK». [Ipu 3ToM paccrosHume
MC)K,Z[y HepeﬂaT‘{I/IKOM u HpI/IéMHI/IKOM HU3MCHACTCA I1O 3a1<0Hy

R()=Ro[ VcosPdt. (2.101)

KoneGanus B Mecre mpuéma 3a-
A

Ma3ABIBAIOT  OTHOCHTENBHO —H3ITy- R(t)//‘; s, DA
9AEMBIX HA BPEMSI \/ B

R i '\"'1’ fl'lp
_R© (2.102) "

c : /{_ fD Sl-131'|

MrHoBeHHas ¢aza NPUHATEIX KOJE-

Ganwmii onpeaensercs Gopmynoit
Puc.2 57 K onpenenenui aonnepoe-

0= - (f) , (2.103)  CKOM NPUPALLEHUA YaCTOTE & fessanpo-
CHeIX METOAAX HIMEPEHMA CKOPOCTH.

a JacTora — ¢ yqéTOM H3BECTHOTO COOTHOLICHUS MEKAY 4acTOTOU U (ha3oit
de
CUTHAIA ® = m Oyaer paBHa
4

o[l-l@ =mo[1+ v cos B]. (2.104)
dt c

W3 nocexnero BeIpasKeHM JIETKO ONPEIESINUTD AOIUIEPOBCKOE IpHpa-
MICHUC YaCTOTHI

1 1
Fy=— (o -0) = — (DOK cos fB. (2.105)
2 2w c
HpI/IHI/IMaH BO BHUMAaHHC, YTO
) fo 1
=—, a —==—, 2.106

fo 27 c A ( )

rac )\, = JJIHMHA BOJIHBI, MOXKCM 3aITHCATh SHAYCHUC YaCTOTHI I[ormepa B BUAC
V.
Fy=fy— cosB—%cosB—T (2.107)

rae V, = V cos P - paguampHas COCTABISIOIIAS CKOPOCTH, T.C. MPOCKLUS
BEKTOPA CKOPOCTH HA THHHIO BUBHPOBAHUS «IICPEIATIHK — IPUEMHHUK.

N3 (2.107) u puc.2.57 BHAHO, YTO JOTICPOBCKOC MPUPALICHUE YaCTOTHI
3aBHCHT OT yIVIA [} MEXKAY JUHUCH BU3HPOBAHHS M HAIMPABICHUEM BEKTOPA
ckopoctu V asrkymerocs oObekra JIA. Ota 3aBUCHMOCTh XapaKTepu3yeT-
€51 KOCHHYCHOH HOJSIPHOH JHarpaMMoH, IpuBeIEHHON Ha puc.58.
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l'omorpad momiepoBckoro mpu-
pallcHusT UMEET BHJ JIBYX CONpPHKA-
CAIOIIUXCS OKPYKHOCTCH (BHI BOCH-
mépku). HammomMunyM, uto rogorpadom
HA3bIBACTCA TCOMETPHYCCKOE MECTO
KOHLIA BEKTOPHOU BCTHYHHBI MIPH H3-
MECHCHUH HamnpasjcHUs Bektopa. U3
JudarpaMMbl  BUAHO, YTO Kak MpPH
cOMIDKCHUH TaK U IPH YAAICHUN 00b-
Puc.2.55 SaBMCMMOCTE QOMNEpOECKIMD
N CKTa IOMICPOBCKAs YacTOTa AOCTHTA-
MPMPALLEHMA YACTOTE OT ¥ra NPWEMa -
CMPHENOE. €T MakCuMyMa Fy = I e, KOTJQ BEK-
TOP CKOPOCTH HAmpaBicH BAOIb pa-
muonyua pu B=0u f=mx u pasHa uymo F, = 0 mpu p =+ n 2. 3Hak mo-
IJICPOBCKOTO MPUPALICHUS YACTOTHI (3HAK MOXYIS BEKTOPHOH BCTHYHHBI)
H3MCHSETCS Ha MPOTHBOMOJIIOKHEIN MPH MEPEXOE UCpe3 HYICBOC 3HAMUC-
HHE.

Pemias ypasuenue, onpeaensromee gacrory Homnepa (2.107), otHocu-

TEIBHO 3HAYCHHUS CKOPOCTH, TONYIHM

F.\
V=—"~=2" u V,=F,h (2.108)
cos B

=

Takum 00pa3oM, U3MEPEHHUE CKOPOCTH OOBEKTOB CBOJUTCS K ONPEIc-
JICHUIO JOIIIEPOBCKOTO MPHPAIIECHNI YacTOThl PHHIMAEMBIX CUTHAIOB.

IToryaenHsIe BBIIIE COOTHOMICHHUS TIO3BONIAIOT OIPEAECTIUTE CKOPOCTb
JBUYKCHHS OOBCKTOB B TAK HA3BIBACMBIX OE33aIIPOCHBIX CHCTEMAX H3Mepe-
Hud. B Mecte pacnonoxeHus NpUEMHIKA BBLACTACTCS M H3MEPSIETCA dac-
tota Jlomiepa, KOTopas 3aTeM MEPECIUTHIBACTCA B PAAHATBHYIO CKOPOCTh
JBIKYIICTOCS OOBEKTA.

K ocHOBHBIM JOCTOMHCTBAM TaKMX H3MEPHUTEIEH MOYKHO OTHECTH OT-
HOCHUTENBHYIO TPOCTOTY CXEMHBIX M KOHCTPYKTHBHBIX pelneHHMH. Taxwme
CHCTEMBI HE COAEPIKAT MOAYJIATOPOB, CHHXPOHHU3ATOPOB M JPYTHX CIIOXK-
HBIX CTPOMCTB.

Onnako peanu3zaups 0€33aMPOCHBIX U3MEPHUTEICH CKOPOCTH CBsI3aHa C
HEOOXOIUMOCTBIO HMETh B MECTE MPUEMA CUTHAJ, YacTOTa KOTOPOTO C BhI-
COKOH TOYHOCTBIO paBHA YacTOTE mepexardnka. Ecin mepexatdnk u mpu-
¢MHHK PacroIOKCHbI Ha MOABHKHBIX HOCHTEISX (HApUMEp, Ha JICTaTCb-
HBIX almapaTax), B VAAAEHHBIX APYT OT APYyra TOYKaxX MPOCTPAHCTBA U HE
CHHXPOHHM3UPOBAHEL, TO ODCCICYUTh 3TO PABCHCTBO ATHTEIBHOC BPEMs
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JOCTATOYHO TPYAHO M U3MEPCHHE CKOPOCTH OYIET MPOHCXOTUTh C IO-
IPEIIHOCTBIO, KOTOpas TeM OOonblIe, YeM HIDKE CTaOHUIBHOCTH YacTOT Iie-
peAaTyrKa U TeHEpaTOpa ITAJOHHONW YacTOThl MpuéMHUKA. B OobinnHCTBE
CIy4ace A HOPMAIBHOTO (DYHKLHOHHPOBAHHUS 0e33ampOCHON CHCTEMBI
OTHOCHUTENbHAS JOATOBPEMCHHAS CTAOUIBHOCTD 3THX YaCTOT JOJKHA OBITh
He xyxe of = (10 7 °+ 117 ') [7]. Takast cTabuUIBHOCTD B HACTOSIIECES BPE-
MsI MOKET OBITh O0CCIICUCHA TOABKO C MOMOINBI) ATOMHBIX 3TAJIOHOB Yac-
TOTHI, YTO 3HAYUTCIBHO YCIOKHICT CXEMHOE U KOHCTPYKTHBHOC MTOCTPOC-
HHUE CUCTCMBI, VBETUUUBACT €€ CTOMMOCTb.

B Bs3u ¢ ykazaHHBIMH TPYJHOCTSMH B OOJBIIMHCTBE MPAKTHUCCKHUX
CITyYacB UCTIOIB3VIOT 3aMPOCHBIC METObI H3MEPCHUS CKOPOCTH ABHIKCHUS
00beKkTOB. PaccMoTpuM OCHOBHBIC OCOOCHHOCTU TAKUX METO/IOB.

IlepemaTank v MPUEMHHK CHCTEMBI, PEATH3YIOMEH 3aIPOCHBIM METO/,
PaCHoOIOKCHBI B OJHOM MECTE M SIBJIIFOTCS COCTABHBIMU YACTSAMH OXHOH
HU3MEPUTEIBHOH ammapatypsl (puc.2.59).

: [lepeaatunk GopMUpPYET U U3TYHAET
BBICOKOYACTOTHBIE KoOjJeOaHust Sy, €
yactorod  f; JBmwkymuiics oObeKT,
CKOPOCTb KOTOPOTO H3MEPAETCS, NpHU
MACCHBHOM OTBETC OTPAXKACT, a MPH aK-
TUBHOM — PETPAHCIUPYET NMAJAIOITUN HA
HET0 PaAUOCHUTHAJI C YaCTOTOU

fl=f+Fy, (2.109)

Yactp aTOro curHama So, AOCTHTAS

MPUEMHON AHTCHHBI U3MEPUTEINS, OyACT

Puc 2,59 K onpeneneHul Aonnepoe-
CKOM NPUPALLEHUA YaCTOTE B 3aMpoc-
HblX METOARY HIMEPEHHA CHIPOCTH. HMCTP 1acToTy

Jrip :ﬁ)/"' Fy=
fo+2F, (2.110)

B mpuémHMKE 3TOT CUTHAT CPABHHUBACTCS MO YaCTOTE C CHTHAJIOM II¢-
peaaryuka. Pa3HOCTh Y4acTOT M3MYy4aeMOro U MPUHUMACMOrQ CUTHAJIOB SIB-
JSCTCSL TOTJICPOBCKUAM TMPHPAIICHUEM YaCcTOThI, MPOMOPILHOHATBHBIM DPa-
JUAJBHOU COCTaBILIONICH CKOpoCcTH ABmkeHus oObekTa (JIA). Anamoruu-
HO BoIpakeHuto (2.107) u ¢ yuérom (2.106), momyaum

Vr

F,:[=2ﬁ)K cosB=2K cosPp=2 2.11D
c A A

Pemras (2.111) orrocurensHo V' u V, Oyiaem uMeTh JJ1st 3aIPOCHOTO
METOJa
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o o
A u VF% (2.112)

2cosf

Ha pwuc.2.60 npruseneHa ympormeHHas CTPYKTYPHAs CXeMa 3ampOCHOM

CHCTEMBI U3MEPCHUS CKOPOCTH, PabOTAIOIIECH C OTPAKEHHBIMH OT 00BEKTA
CHUTHAJIaMH.

[Mepenaromas aHTeH- A, fa
Ha A, npeobpasyer BhICO- 5];— n g oo : W
KOYACTOTHBIC KOICOaHUs 0 f, !
nepeaatanka [1 B 3ek- Ay fru Fn
TPOMAarHUTHYIO  BOJHY. = CMq | ¥4 | CMz —{ Y

INpuémuas anTeHHa App fri
OCYIIECTBISIET OOPATHOE  Puc.2 Bl CTpyKTypHAA CHEMA CHCTEME MIMEDEHNA
mpeodpazoBaHUEe  OTpa- CKOpOCTH

JKEHHOW OT JBIJKYLICTOCH OOBEKTA PAIHOBONHBI B BRICOKOYACTOTHBIA CHT-
HaJ, MOCTYNAIOMUH Ha BX0A cMecuTens npuémuoro kanana CM;. Ha xpy-
rofl BXOA CMECHTENS MOAAIOTCH CHTHANBI 33JAOLICro reHeparopa mepe-
JAIOIIETO KAHANA, B KAUECTBE KOTOPOTo, KaK MPAaBHIIO, IPUMCHSIOT CHHTC-
3atop vactoTel CYU. OCHOBHOE YCHIICHHE NMPHHATHIX CHTHAIOB OCYILCCTB-
JSETCS B VCUIMTENE POMexkyToUHOH acToTel YITYU. CurHamsl mpomexy-
TOYHOH YacTOTHl MOCTYMarT Ha cMecutenb CM,, reTepoANHHEIA CHIHAI
UL KOTOPOro (GOPMHUPYET TAKKE CHHTE3ATOP YACTOTH MEPEAAOLICTO Ka-
Hana. Yactora BeIXOAHOrO curHana CM; 0JHO3HAYHO 3aBHCHT OT BETHYH-
HBI PaJUAITBHON COCTABIMIOMICH BEKTOPA CKOPOCTH JBIKYILETOCS 0OBCKTA.
Yactotomep Y mpoU3BOAUT UBMEPEHHE YACTOTHI, & BHIXOTHOH HHIUKATOP
U rpaayupyioT B 3HAYCHUAX CKOPOCTH.

HpoitHoe mpeoOpa3oBaHue YacTOTH B MPUEMHOM KaHAlIe 00YCIOBICHO
TEM, YTO OTHOCHTEIBHOC 3HAYUCHUE YACTOTH F) / f; , pABHOE OTHOLICHUIO
ckopocreii V, /c, nesenuko (mpumepno 107 u menbine). ITosToMy BbIIe-
JUTH CHUTHA C JOTUICPOBCKON YaCTOTOH MOXKHO JTHINEL NPU UCIONb30BAHUN
KOHTYPOB C OUCHb BEICOKOH JOOPOTHOCTBIO, TCXHUYCCKAS PEaIH3aus KO-
TOPBIX TPEACTABIACT ONPEACIEHHBIE TPYAHOCTH [3].

CyILIecTBCHHOES OTIHYHE 3aMPOCHONW CHUCTEMBI OT O€33alpocHOM 3a-
KIIIOUACTCA B TOM, 4YTO B 3allPOCHOHM CHCTEME B KaYECTBE T'€TCPOIUHHBIX
CUTHAJIOB CMECHUTEIICH HCIONB3YIOTCH KONCOaHHs 3aJarolero reHepaTopa,
dbopmupyroiiero Hecymue koaedanus nepeaaranka. [losTtomMy Ha TOUHOCTB
H3MCPEHHS CKA3bIBACTCA YXOJ YaCTOTH 3TOrO TCHEPATOpa TOJMBKO 32 Bpe-
Msl PaclpOCTPaHCHHUS CHUTHANA A0 OTPAXKAIOMEro OOBEKTa H OOpPaTHO.
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OGecneunTh BRICOKYIO KPATKOBPEMEHHYIO CTAOHIBHOCTD YaCTOTHI 'CHEpPa-
TOpa MOXKHO TOpPa3ao MPOLIE, YeM BBICOKYIO JOITOBPEMCHHYIO CTaOHIIb-
HOCTb B 0€33aIpOCHBIX cHUcTeMax. Tak, JOCTATOYHYIO TOYHOCTh H3MEPECHUS
CKOPOCTH BO MHOTHX IPAaKTHYECKUX CIYYasIX PaJHOHABUTAIMOHHBIX H3-
MEpPEHHH MOKHO ITOTYYNTh, IPUMEHSA H3BECTHBIE METOBI KBAPIIEBOH CTa-
OUITH3ALMN YACTOTHI 3aJAI0IIETO TeHEPaTopa.

K HemoctaTkaMm 3ampocHBIX cHCTEM, PaOOTAIOMUX C OTPAKEHHBIMH
CHUTHAJIaMH, MOKHO OTHECTH TPYJAHOCTh CEIEKIIMH NPUHUMAEMBIX CHIHA-
70B Ha (OHE CHTHANIOB MEPEIATIMKA H, KaK CICACTBUE, HEOOXOIMMOCTh
peanu3anyy BBICOKOH CTEHNEHU MPOCTPAHCTBCHHOU 3HEPIETHUECKON pas-
BSI3KH MCXKAY TICPCAAIONTNM U IPUEMHBIM TpakTtamu, gocturaromei 80 ab
u Gonee [24].

ITOT HEAOCTATOK OTCYTCTBYET B 3alIPOCHBIX CUCTEMAX C PETPAHCISILIN-
€l CHTHAJIOB, T.€. B aKTHBHBIX CUCTEMAaX C aKTUBHBIM OTBETOM. DHUKCHpO-
BaHHBIN CABUT HECYIIEW YaCTOTHl OTBETHOTO CHUTHAjJa PETPAHCIAATOpa IIO-
3BOJIIET OCYIIECTBUTH Pa3BA3KY IO YaCTOTE CHTHAIOB M3IYYAEMBIX U TIPH-
HUMAaEMBIX H3MEPHUTENEM CKOPOCTH ABIKeHHs 00bekToB. Kpome Toro, ym-
polaeTcs KOHCTPYKLUS anmnaparypel U €€ pa3MELIcHHE Ha OOBEKTaxX, Tak
KaK IMOSBJIACTCS BOBMOJKHOCTD MCIONB30BAaTh OJHY AHTEHHY AJIA TIepeaatn
¥ TIpuéMa Kak B PETPAHCIATOPE, TaKk M B ammaparype mamepurend. Pazze-
JICHHE CUTHAJIOB HA BBIXOJAX NMPHEMHBIX AHTEHH OCYINECTBIIAETCSA C ITOMO-
B0 BBICOKOYACTOTHBIX Pa3BA3BIBAIOLINX YCTPOUCTB. OxHAKO, MpH peau-
3aLUH TAKOTO BAPHAHTA TEPICTCS ABTOHOMHOCTE PaboOThl H3MEPUTEIS.

MeTOoAbI U3MepeHUss NyTeBOWU CKOPOCTHU
netaresfibHbIX annapaTtoB

O6buwue ceedeHus

OnmHuM 3 Hambonee PacpOCTPAHCHHBIX BAPHAHTOB PEaTH3alliH 3a-
MPOCHOW U3MEPUTEIBHOM CHCTEMBI SBILIETCS OOPTOBOH JOMICPOBCKUHN H3-
MEpUTENb NTYTEBOM CKOPOCTH M Vria CHOCA JIETAaTEIbHBIX AallapaToB
(AUCC).

Hamomany, 9to myTeBOM CKOPOCTBIO V' HA3BIBAIOT TOPHU3OHTAIBHYIO
COCTaBILIOIIYIO CKOPOCTH JieTareibHoro ammapata JIA (puc.2.61).
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Ona ompezaensercs Kak BEKTOPHAsS
I Ty, CyMMa BO3AYIIHOH CKOpocTH Vg, T.©
ckopoctu aBikeHus JIA oTHOCHTENB-
HO BO3AVINHOH CPEIObl, U CKOPOCTH
Betpa W, T.e. CKOPOCTH JBIKCHHA
BO3AYINHOW CPEOBl  OTHOCHTEIBHO
3emmu. Bee Tpu Bektopa oOpasyior
TaK HA3bIBAEMbIH HABUTALIMOHHBIHN
TPEYTOJIbHHK.

VYroa Mexay BEKTOpaMH IyTEBOH CKOPOCTH V M BO3AYIIHONW CKOPOCTH
¥, Ha3pIBaCTCS YIJIOM CHOCA (. BemuunHa yriia cHOca OnpeaemsieTcs CHIION
W HampasiIcHHEM Berpa. HampasieHue BEKTOpa BO3AYIIHOW CKOpOCTH V)
OIPEACISICTCSl HAMTPABICHUEM CHJIBI TSTH ABHIAaTC/ICH U MPAKTHUCCKH COB-
najaeT ¢ npoAonbHOU ockio JIA. Jto Hampasnenne ussectHo. Cremosa-
TCIABHO, YTOOBI OMPEACIUTE YTOJI CHOCA HYKHO ONPCACIUTh HAIMPABICHHUC
BCKTOpA MYTEBOH CKOPOCTH. JOMICPOBCKUI H3MEPHUTEIb MO3BOSCT HEIO-
CPEACTBEHHO OMPEACIUTE 00a HABUTALMOHHBIX MAPAMETPA. MYTEBYIO CKO-
POCTB U YIOJI CHOCA.

Baxmnetimeii xapakrepuctuxoin IMCC sBaseTcss aBTOHOMHOCTB, T.C.
paboTa B coctaBe OOPTOBOrO M3MEPHUTEIBRHOIO KOMILICKCA O€3 CBSI3U ¢ Ha-
3¢MHBIMH PaMOHABUTALIMOHHBIMUA TOYKAMH, OC3 OTPAaHHYCHHS JATBHOCTH
aetictBusi. OHM MOTYT YCTaHABIHBATHCS HA JICTATCIBHBIC alNapaThl pas-
JUYHBIX BHIOB. CAMOJIETBI, BEPTONETHI, PAKETHl U AP. XapakTCpPHOH OCO-
OCHHOCTBIO TAKHX HU3MCPHUTEICH SIBISICTCS TO, YTO HEOOXOAMMAs HABUTa-
upoHHas nHpopmarus GopMUPYETCS B HUX B pe3yabTaTe 00pabOTKH cur-
HAJIOB OOPTOBOTO MEPEAATIUKA, OTPAKEHHBIX OT MOACTHUIAOIICH MOBEPX-
HOCTH, HaJ KOTOPOH OCYLICCTBILICTCS MOJET JICTATCIBHOTO ammapara, u
MPUHATHIX OOPTOBBIM MPUEMHUKOM.

Ycnosust popMupoBaHUs OTPAKEHHBIX CHTHAIOB OT TAKUX MPOTSHKEH-
HBIX OOBEKTOB, KAK 3¢MHAsI WJIM BOAHAS NOBEPXHOCTh, CYIUECTBCHHO OTJIH-
YarOTCs OT YCI0BHH (OPMHUPOBAHHS CUTHAJIOB IPH OTPAKCHHH OT TOUCH-
HBIX LICTCH, T.C. OOBEKTOB B3aHMOJCHCTBHS, YIJIOBBIC Pa3MEPbl KOTOPBIX
3HAYUTEIBHO MCHBIIC IIHPHHBI JHATPAMMBl HAPABICHHOCTH AHTCHHBI IIC-
peaaryuka, 00ay4aroIEero 00beKT. ITH 0COOCHHOCTH HAKIAIBIBAIOT OMpPe-
JCAEHHBIN OTIEYATOK HA MOCTPOCHHUEC HU3MEPHUTEIbHOH ammaparypsl. Pac-
CMOTPHUM 3TH OCOOCHHOCTH.

OTpaxkeHHE PATUOBOIH OOYCIOBICHO TEM, YTO 000 (usuueckuii
OOBEKT, HAXOAALIMICS HA IYTH PACIIPOCTPAHCHHS PAJUOBOIH, OVACT Ipea-

A5

Puc 261 K onpedenedHdio MyTEEOW CHO-
POCTH(HEEHTALMOHHEA TREYT O EHHE).

BETER
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CTaBJIATh I HUX CPEAY C APYTUMH 3HAUYCHHSAMH MArHUTHOH U JU3JICKTPH-
YeCKOH MPOHULAEMOCTH IO OTHOLICHUIO K NIEPBUYHOH cpene. Benencraue
3TOTO Ha TPAHHUIIE Pa3/esia ABYX CPEA BOIHBI OTPAKAIOTCS M MPETOMIIIIOT-
ca. Ilpu 3TOM yacTe 3HEpPruu OONyYArOMICH BOMHBI BO3BPAINACTCS B MEp-
BYIO CPENY, a 4acTh €€ MPETOMIIICTCA U MEPEXOIUT BO BTOPYIO cpeny. Ta-
KUM 00pa3oM, 000N OOBEKT, OTPAKAOUIUEN PaIUOBONHbBI, MOKHO IPSI-
CTaBUTh B BHJEC HCTOYHUKA BTOPUIHOTO U3TYUCHHSL.

dopma auarpamMMbl HCTOUHHKA BTOPUYHOTO H3MYUYCHHS OMPCACTACTCS
MPEXKIEC BCEr0 COOTHOLICHHWEM MEXKAY ATHHOHM PaJHOBONHEL A H pazMepa-
MH HEPOBHOCTEH OTpakaromel mosepxHocTH. Ecnu nuneiHbIN pasviep d,
XapaKTEPU3YIOMHUH MAaKCHMATIbHYI0 HEPOBHOCTh  MOBEPXHOCTH, MHOTO
MEHBIIC JIUHB BOTHBI (<< ), HOBEPXHOCTH SBICTCA LU JAHHOTO H3ITY-
YCHUS TTIAAKOH, 3epKaTbHOU U OTPAKCHHUE OT HEE MPOUCXOTUT MO 3aKOHAM
TCOMCTPUYCCKOH ONTHKH: Yroid TMAICHUS PaBeH VIIY OTPaKCHHUs
(puc.2.62,a). Ecnu pasMeprl HEPOBHOCTEH MOBEPXHOCTH CPABHUMBI C JJIH-
HOU BOJHBI d = ), IOBEPXHOCTh SBISICTCA JUI JAHHOTO H3IYyUYCHHS IICPO-
XOBaTOM, a OTPAKCHUE OT HEE mpoucxoAuT Au(GQY3HO, PABHOMEPHO BO
BCEX HAIPABICHUAX, KaK 3TO MOKa3aHO Ha puc.2.62,0. UHTEHCHBHOCTE OT-
PaKEHHOTO CHUTHAJA HE 3aBUCHT OT Vria MpuéMa paguoBOIH.

B)

FUc.2.62 OTpaeHWA pagWoOBONH 0T PA3NHUYHEY NOpepy HOCTER: 2) NPW HePOEHOG T
MHOM O MEHEL & ONWHEL EONHE! §) NpM HEROEHOCT A% CPAEHKMENE © ANMHOA EONHEL;

B} OT peantHLX NopepxHOCTEA.

PeanpHas 3¢MHAs wiM BOAHAS TOBEPXHOCTh MPEACTABIET COOOM
BEChMa CJIOXKHBIH OTPAKAIOUIHN OOBEKT, KOTOPBIM HEJb3ss OTHECTH HU K
OHOMY M3 PacCMOTPEHHBIX BUIOB NOBepxHOcTel. Ha Helt nveroTcs HepoB-
HOCTH C ¢>> ), HO OHH CaMH UMCIOT HEPOBHOCTH, A1 KOTOPHIX d< A u d =
.. B obmeM criyyae Takyro MOBEPXHOCTh MOYKHO MPEACTABUTD B BHIEC MO-
JEITH, COCTOALIECH M3 COBOKYITHOCTH OGOMBIIONO YHCIA HE3ABUCHMBIX U CITV-
YalHO PACIIOIOKEHHBIX OTPAKAOIMUX IEMEHTOB. KakapiM 371eMEHTOM
paccerBacTCs 4acTh majaromed Ha Hero sHeprud. CleIcTBHEM 3TOro, a
TAKKE B PE3YNIBTATC MPOCTPAHCTBEHHOH HMHTEPEPECHLUH PAIHOBONH, OT-
PUKEHHBIX OT PA3MHYHBEIX 3JIEMCHTOB MOBEPXHOCTH, (GOPMUPYETCS CIOXK-
Hasg MHOTOJICTIECTKOBAs JUarpaMma BTOPHYHOTO H3IYUEHHS, MMOKa3aHHAsSL
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Ha puc.2.62,8. @opMa TakoH AMArpaMMbl MMEET CIyUalHBIH XapakTep H
3aBHCHT OT HampaBJicHUA obnydeHns. Kpome Toro, Ha Heé HaKIaABIBAOTCS
OCTPBIC JCMECTKU OTPAXKCHUH OT TakuX OOBEKTOB, Pa3MEphl KOTOPBIX
KpaTHBI HEYETHOMY YUCITY TIOTYBOIH

d=Q2n+1Dr 2; n=0,1,2, .. (2.112)

B atoMm cnyvae oTpaxkaromuii 06bEKT MOXKET UIPATh POJIb MOIYBOIHO-
BOTO BHOPATOpa U MOXET BOZHHKHYTH JOCTATOYHO WHTCHCHBHOE BTOPHY-
HOE PE30HAHCHOE H3ITYICHHE.

HMHTCHCHBHOCTD BTOPHYHOIO H3IYUCHHS 3aBHCUT TAKXKE OT BHIA MOJ-
CTUIIAIOIIECH MOBEPXHOCTH. Tak necHOW MaccuB B OOJBIICH CTECNEHH pac-
CCHBACT MAJAIOINYI0 Ha HErO SJCKTPOMATHUTHYIO SHCPTHIO, UM MAllHS,
necyaHas MyCThIHS MM BOAHAS MOBEPXHOCTh. Kpome Toro, oaHa U ta xe
MOBEPXHOCTDh 3UMOH H JIETOM MOMKET PACcCECHBATh SHEPTHIO MO PAa3HOMY.
Jns cpaBHEHHS KOTHYCCTBCHHBIX XAPAKTEPUCTUK CHUTHAJIOB, OTPAKEHHBIX
OT Pa3IMYHBIX HOBEPXHOCTEH, BBOIAT TOHATHE KO3(HUIHEHTa 00paTHO-
ro paccesHus K,, KOTOPBIH PaBEeH OTHOIICHUIO MOIIHOCTH, IEPEU3ITYIEH-
HOH B JAaHHOM HAIPABICHHUU Py, K MOIHOCTH, KOTOPYIO IEPEU3TYIAT OBl
HACANBHO OTPAXKAIOIIUI H30TPOIHBIN H3TydIaTend Loy

Kop=Porp Porpon. (2.113)

XapakTepHol 0COOCHHOCThEO MOPCKOW MOBEPXHOCTH SBJIETCS TO, UTO
€¢ paccenBaroIas ClIOCOOHOCTh CHIIBHO 3aBHCHT OT € COCTOSHHS H C YBE-
JWYCHUEM BOJTHEHHS Bo3pacTacT. KpoMe TOro, 31eMeHThl TAKOH MOBEPXHO-
CTH, OTPKAOLINE PATHUOBOIHBI, HEIIPEPHIBHO MEPEMEINAIOTCI BETPAMHU U
TCUCHHUSMHU. ITO MOXKET MPHUBECTU K JOMOTHUTCIBHBIM MOIPEITHOCTIM MPH
HU3MEPEHUAX JOIUICPOBCKOIO NMPHPAIICHHUS YacTOTHI OTPAKEHHBIX CHTHA-
JIOB.

Paccmotpum ganee mpunummer nocrpoenns 6optoBeix JUCC u oco-
OGeHHOCTH (POPMHUPOBAHUS M U3MEPEHHS HABHUTALIMOHHOH HH(POPMALHH.
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[lyreBas ckoOpoCcTh M Yrod CHOCA MOTYT OBITh H3MEPCHBI alnapaTypoi,
KOTOpas MMEET B CBOEM COCTABE MEPEAAOINEE M IIPUEMHOE YCTPOICTBA U
AHTEHHYIO CHCTEMY, CO3JAIOIIYIO Y3KOHA-
MPABICHHBIN NyY A1l OOIYYICHUS TOACTH-
JAIOmEH MOBEPXHOCTH TIPH TOPHU30HTAb-
HOM TIOJIETE IIETATEIbHOrO ammapara u
U1 puéMa OTpakEHHBIX curHanos. Jlma
rrrrT T ATy TIOYHCHHS JIOTUIEPOBCKOTO MPHPAIICHHS

! YaCTOTH OTPAKEHHOTO CHUTHANA, H3ITyde-

HHUE TMEPEAATINKa JODKHO OBITh Hampas-

.= JI€HO TIOX OCTPBIM YIJIOM K OCH JIETATEIlb-

HOTO ammapaTta B HWKHIOW mnonychepy,
. HaIpuMep, Kak MoKka3aHo Ha puc.2.63.

BcnencrBre KOHEUHOH MMPHHEL JTyda
BCEraa OOMy4acTcsi HEKOTOPHIH VYaCTOK
MOBEPXHOCTH B BUAE IIOMAIKH 5.

Tak xak HaATHMYHE AOILIEPOBCKOTO NMPHUPAINEHHS XapPaKTEPHO IS BCEX
VYACTKOB IJIOMAIKH, a OOIYUCHHE KAXKIOT0 U3 HUX HNPOUCXOTUT TOA pas-
HBIMH YITIaMH [}, TO OTPaXEHHBIA CUTHAM COACPIKUT CIICKTP AOTUICPOBCKHUX
gacToT. CeJ0BaTENbHO, HA YCTPOHCTBO OOpabOTKU MPUEMHHUKA BCETIa
MOCTYIAET CUTHAN, COPMUPOBAHHBIA B PE3YJIBTATE OTPAKCHUS OT MHOMC-
CTBAa 3JIEMEHTAPHBIX OTPAKATENEH, KOTOPBIM COAEPKUT B CBOEM CIIEKTPE
MHOTHE COCTABJIAIONINE JOTIIIEPOBCKUX YaCcTOT.

OueBHIHO, YTO 3JICMEHTAPHBIC OTPAKATEIH, OONMyYacMbIe MO OJHHA-
KOBBIM VIJIOM [3;, TPH MPOYHX PABHBIX VCIOBHAX JAXyT OJUHAKOBOC 3HA-
YCHUS AOIUICPOBCKON wacToThl. (CleA0BaTENbHO, THHHUCH MOIOKCHHS OT-
paxaTenet, AaroIuX OJHO M TOJKE 3HAYEHHE JOIUICPOBCKOM YacTOTHI, SB-
JeTCA JTHHUA NMEPECEUYCHNS TOPHU30HTAIBHON IOBEPXHOCTH C KOHYCOM,
0Cb KOTOpPOTO COBIIAJACT C HAIPABJICHHEM BEKTOpPa IYTEBOM CKOPOCTH.
Takoit aunauel sBusercs runepdona. CeMeiCcTBO TUHUN HONOKEHUS, Jat0-
IIFX OJWHAKOBBIC 3HAYCHHS JTOTUIEPOBCKOM YaCTOTHI, HA3BIBAEMBIX M304aC-
TOTHBIMH JIMHHSIMH, SBIISCTCS CEMEHCTBO THIEPOOT.

Kaskapiit ameMeHTapHBIH OTpaskaTellb, PACIOIOKEHHBW HA H309aCTOT-
HOU JHMHUH, NpH OONYYCHUH NAET CHUTHAT C OJWHAKOBOU JOIUICPOBCKOU
yactorod. CUTHANBL, IPUHATEIC OT BCEX OTPAKATENCH PACIONIOKCHHBIX HA
H304YaCTOTHOW JTMHUH, MEIOT ciy4aiinbie (asel 1 aMmuiuTyasl. [Tockompky
Ha BXOJ NPHUEMHOTO YCTPOMCTBA MOCTYIIAIOT CHTHAJBI OT OTPasKaTelieH,
PaCIONOKCHHBIX Ha MHOXKECTBE PA3NMMIHBIX TUIEPOON, CyMMAapHBIH 0Tpa-

| | |

! I
F .

s

Puc 2 63 TopmupoeaHHMe cnekTpa
OTPE¥EHHOM CHrHana.
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JKEHHBIA CUTHAT (OPMUPYETCS KaK PEe3yIbTaT HAOKCHUS MHOXKECTBA 3¢~
MEHTApHBIX CHUTHAJIOB CO CIYYAMHBIMH aMIUIATYAaMHu U; U CIydaiiHBIMH
dazamu @,
w(®) =3 U; (t) cos [(w, + Q) £+ o], (2.114)

T.€. CHTHAJIBI CYMMHPYIOTCS IO MOITHOCTH, 00pasys pPe3yJIbTHPYIOIIYIO
CPEAHIO MOITHOCTh PaJHOBOTHEL, OTPAKEHHOH OT ILTOIIAIKH 5.

YacToTsl CUTHANOB, MPUHATHIX OT BCEX OTpaskaTenel OHONW H304ac-
TOTHOH JIMHUM, OV YT OAMHAKOBBI H PABHEI

fi=htFa=fot %cos B: (2.115)

Hna Beelt o6myuaeMoi IIOMANKN CIIEKTP OTPAKEHHOTO CUTHANA MOK-
HO IPCACTABUTh KaAK CYMMY YaCTOTHBIX COCTABJIAIOIINUX, IOJYYCHHBIX OT /1
HU309aCTOTHBIX TUHUHU

n n %
Afrp = _Zl(fo +Fy) = _zl( fo + - cos B: (2.116)
1= 1=

CrenoBateabHO, OTPAKEHHBIH CHTCHAT COJACPKUT CICKTP HYaCTOT C
MHOKECTBOM JOIICPOBCKHX CABUIOB [, OTHOCHTCIBHO YAaCTOTHI H3ITY-
YaeMOr0 CHUTHANA, PACIIOKCHHBIX BOKPYT HEKOTOPOTO CPEIHETO 3HAUCHHUS
Fro.

O0ny4ycHHE YyYaCTKOB MOBEPXHOCTH M MPUEM CHUTHAJOB B JOIUICPOB-
CKHX H3MCPHUTCISIX OCYINCCTBILICTCS, KaK MPABHUJIO, AaHTCHHAMH C J0CTa-
TOYHO Y3KHMH JUarpaMMaMH HanpaBJICHHOCTH. JTo 00yclaBlIHBacT pas-
JUYHBIA YPOBCHB MPUHSATHIX CHTHAJIOB OT PA3HBIX TOUCK OTPAKAIOLICH MMO-
BEpXHOCTH. ECITH HE YUUTHIBATE MAITBIC PA3IHYHs SHCPTUH 3JICMCHTAPHBIX
CHTHAJIOB, CBS3aHHBIC C PA3THIUCM PACCTOSHHHA 1O TMICPOOTHICCKHX MO~
JOCOK B MpEAeiax pacTBOpa AHArpaMMBlI HAIMPABICHHOCTH AHTCHHBI, a
TaKKE paznudueM Ko3(pPHLIHeHTOB 00paTHOrO paccesHUs OTACIBHEIX yda-
CTKOB OTPKAMOLICH IUIOMAIKH, TO OrMOAromasi JOIUICPOBCKOrO CIICKTPA
Oyzmer ompenesTecs (GopMOH AMArpamMMbl HATPABICHHOCTH AHTCHHEL. B
YACTHOCTH, CHMMCTPUYHOW AHMArpaMMe HAIpaBICHHOCTH COOTBETCTBYET
CHMMETPUYHBIA CHOEKTP, Orudaromas KOTOPOro IOoKazaHa Ha puc.2.64.
Cpeausist 4acToTa CHeKTpa

Fm:% cos Po 2.117)

COOTBCTCTBYCT HAIIPABJICHUIO MaKCUMyMa AUArpaMMbl HAITPABJICHHOCTU.
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MIupuny HOMIEPOBCKOrO CIIEKTpPa HA YPOBHE MOIOBHHHOW MOIHOCTH
HETPYIHO ONPEACITUTD, UCIIONb3Ys pUCYHKH 2.63 u 2.64. I'panudsse dac-
TOTHI OTPAKEHHBIX CUTHAJIOB COOTBETCTBEHHO PaBHEI

® ®
FAMHHZ%COS (BO+TB) 1% D— %cos (BO-TB). (2.118)

IMIupuna criekTpa paBHa UX Pa3HOCTH

14 © ©
A Fi=Fyvaxe Frmn=——[cos(Po '_B) - cos(fo +—2 )=
A 2 2
44 S
=——sinfysin—, 2.119
n Po . (2.119)

rae ©p - mHUpHHA JUarpaMMBbl HAIIPABICHHOCTH aHTEHHEI 10 ypoBHIO 0.5 B
yraoMecTHOHW TutockocTH. Ilpn moctaTtodHO y3KOH guarpaMme HarpasiIcH-
HOCTH MOYKHO TIPHHSTD

AF, =2 Ging, @, (2.120)
A 10

M3 (2.120) BugHO, 4TO IMIUpPHHA AQM-
JICPOBCKOT'O CHEKTPa MPONOPLIHOHATBHA
MyTCBOH CKOPOCTH JIETATEIBHOrO ammapa- 05
Ta V, miMpuHe AMarpaMMbl HAMPABICHHO-

CTH QHTEHHBI U3MepuTenst Op U yriry Mex-

Jy HaIpaBJICHUSIMH MONETa U MAKCUMyMa
M3TYYCHUS Po. Puc2 B4 Orubakwaa cnektpa

OTPEAEHHOMD CHIHANa.

| .
Famin Fga Famea

Fa

OTtHOCHTENBHAS [IHUPHHA AOTIIIEPOB-
CKOTO CIEKTpa
AF,/ Fr=0Ogtgfo (2.121)
INpu TrnoswIx 3HAUEHUAX By = 707, O = 4+5°, A I/ I, <0,1 = 0,15.
Takum oOpazom, U3MEPEHHUE NMYTEBOH CKOPOCTH CBOIHUTCSA K H3MEpe-
HUIO CpeAHEH 4acToThl COPMUPOBAHHOTO HA BBEIXOAC OOPTOBOrO HMPUEM-
HHKA JOIIEPOBCKOTO CIEKTPA.

lMpunyun delicmeusi odHony4yeaebix QUCC

B obmem cimydyae mpu ropu3oHTAIBHOM HONETE OCh AWATPAMMBI HA-
npaBicHHOCTH aHTCHHB KOHKpeTHHX JIMCC moxker He coBmaiate ¢ Ha-
MPABJICHUEM BEKTOPA MYTEBOH CKOPOCTHU HE TOJIBKO B BEPTUKAIBHOM, HO U
B TOPU3OHTAJIBHOM TUTOCKOCTH, KaK 3TO ITOKA3aHO Ha puc.2.65.
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LR
1

0]

~TIMHKA
= MYTH

Puc.2.65 K npuHuMny AedcTenA
oaHonyyeesx JACC.

F o= % cos Po. (2.124)

[Ipu m3BecTHBIX A U Py OYTEBYIO

Toraa cpemHss yacTtoTa AOIICPOB-
CKOTO CHEKTpa OYyAeT MPOMOPLIMOHATb-
Ha MPOCKLHH BEKTOpPA CKOPOCTH HA Ha-
MpaBICHUE OONYUYCHHS B OOCHX ILIOC-
KOCTSIX

I= % cos Bocosy. 2.122)

IIpu Py = const (YCTAHOBOYHBIH Yron
aurerasl JIMCC) u V' = const momyaum
3aBHCHUMOCTB F); OT yria npuéMa CUrHa-
JIOB B TOPU3OHTAIBHOH TOCKOCTH 7Y
Fi(y)=constcosy. (2.123)
ITO Takas K€ 3aBUCHMOCTh [, Kak
U Ha puc.2.58, rogorpad KOTOpOI nme-
€T BHX BOCBMEPKH (IYHKTHpP Ha
puc.2.66). Ilpu mOBOPOTE AHTCHHBI B

TOPU30HTATBHOHN INIOCKOCTH A0 COBMEIICHHS OCH AMarpaMMbl HAIIPABIICH-
HOCTH ¢ HAIIPABJICHHUEM BEKTOpa IyTEBOH ckopocTH, yroa y = 0, a gomuie-
POBCKOE IPHpPAIIEHHE YacTOTHl JOCTUTAET MAKCHMAIBHOTO 3HAYUCHHS

A

CKOpOCTh V' MOJKHO ONIpENEIUTH HE-
TIOCPCIACTBCHHBIM HU3MCPCHUCM [ .
€ MOMOUIBIO YACTOTOMEPA.

Yroa cHoca OyAeT paBeH VI,
MEXKAY OCBIO CaMOJIE€Ta M OCBIO JHa-
rpaMMbl HaIllpaBJICHHOCTU aHTCHHBI B
MOMEHT COBMEIICHUSA €€ C HaIpaBIe-
HHEM BEKTOpa IyTEBOH CKOPOCTH, T.€
mpu F = F vaxe.

Ha pwnc.2.67 npusenena ympo-
HIEHHAsI CTPYKTYpPHAsl ¢XeéMa OJHOIY-

gesoro JJUCC.

.-'.-',e'a'—e'i.-’.‘.-’."."'".-’.-’.-’

|
- \ |

Puc 2,606 SaEMCMMOCTE LOMNepoECKoA
YACTOTEl OT Y73 NEUEME CHIHAN0E
B gnHonydeesy OWMCC.

IMepematauk 11 uanyuaer uepes anteHHy A, KoneOaHus 4actorsl fi. Ha
OPUEMHYIO AQHTCHHY Ay, MOCTYIAET OTPAKEHHBIM CUTHAI YaCTOTHI fr, = fo
+ £, KOTOpBIA NOAAETCA HAa cHrHATIBHBIA BXoA cMecurens CM. Ha mpyroit
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" CTH H3IYIASMOTO CHIHANA HACTOTH fo
o WIPAOLICIO POIb CHTHANA KOTEPEHTHOTO
- Fa f.;.l A TCTCPOMIHA. Ha sBrixoze CMeCHTEN
gk voy kd oM e dopmupyeTcs CHTHam OHECHHH MEXIy
fap  OTHUMH ABYMS CHTHAJAMH, YacTOTa KOTO-
poro paenHa F. Ilocne ycumeHus B ycu-
JUTCIC AOIICPOBCKOM wactorer Y U
mpeoOpa3oBaHHBIM CHTHAN MOCTYNACT Ha
gacroromep Y, uHaukatop koroporo M mporpaayHpoBaH B 3HAYCHHAX
ckopoctu V.

OcHOBHBIM JOCTOMHCTBOM paccMotpeHHoro Bapuanta JAUCC aensercs
MpEACTbHAS IPOCTOTA CXEMBI M KOHCTPYKIHMH OopToBOH anmapatypsl. Oa-
Hako, oxnonyueBol JIMCC oOnamaer CyIECTBEHHBIMH HEIOCTATKAMH,
TJIABHBIC M3 KOTOPHIX 3aKITI0YAIOTCS B CICAYIOLICM:!

a) Huzkas ToYHOCTh onmpeneicHus MAaKCUMATbHOTO 3HAYCHHUS YacTOTHI
JOTUICPOBCKOTO MPHPALNCHUA. JTO BHAHO W3 PaccMOTpeHHs puc.2.66. B
OKPECTHOCTH TOYKH OTCUETA F) e KpyTH3HA TOgOrpada F; (v), paBHas d
F, dy, 6riu3ka K HYNO, YTO IPUBOIUT K HEAOMMYCTUMOU MOTPEITHOCTH H3-
MEPCHHS YIJIa CHOCA .

IIpu OTHOCHTEIBHOM MOTPEIIHOCTH OMPSACICHUS Fy yuxe, PaBHOH 1%,
T.C.

AF, Fj e = 0,01, morpemHocTs M3MEPEHUsI VIa CHOCA COCTAB-
ager Ao = 0,14 pag, wiu npumepro §°.

Owmubka B OMPEACTICHUN YaCTOTHI [ ¢, BRI3BIBAET H COOTBETCTBYEO-
VIO MOTPELIHOCTE H3MEPCHHS MYyTEBOH CKOPOCTH

AV V=AF; Fjuaxe (2.125)

6) IlorpemnocTn U3MEpeHN, BO3HUKAIOIIUE H3-32 M3MCHEHHS YITIOB
OpPHCHTALMH JICTATCIBHOI'O aIMapara, a UMCHHO H3-32 U3MCHCHHS VIJIOB
KPCHA U TAHTAXKA.

BXOJ CMECHUTEIA MOJAETCS 9aCTh MOIIHO-
A
I M
fi

Pucl 67 CTpykTypHan cxema
ogHonyyeeoro AJMCC.

Ilpeanonoxkum, WTO Yroa TaHraxa MpU
MIOCTOSTHHOH CKOPOCTH IBYIKCHUS JICTATCITh-
Horo ammapara m3meHuics u 0 # 0, kak 310
MOKAa3aHoO Ha puc.2.68.

IIpoexums BexTOpa MyTEBOH cKOpocTH V
Ha HaNpaBJICHHE OOIYUYCHUSA U JOIICPOBCKOC
MPUPAIICHUC YACTOTHl MPUHUMACMEBIX CHTHA-
JIOB TIPU 3TOM TAKKE U3MCHATCA. [ma curya-

LR

Puc 2 B3 BnuvAHWe yTNOE OpHeH-
Tausu T4 Ha TOMHOCTE M3Me -
pPEHMA B ogHonyyesx JHMCC.
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LIUH, TIOKA3aHHOH HA PUCYHKE, 00a 3TH mapaMerpa VBEeIHdaTcs U HHIUKA-
TOP UBMEPHUTENS MOKAXKET OONbIICE 3HAYCHUEC YTEBOH CKOPOCTH, XOTS UC-
THHHOE 3HAYCHUE CKOPOCTH OCTAETCS HEM3MCHHBIM.

B peanpnbix cucremax yron obnmydenus B, BeiOupacrcs okono 70 . B
9TOM CIIy4a¢ OTHOCHTEIbHAS MOTPEHIHOCTD ONMPEACICHUS IIyTEBOH CKOPO-
ctu AV V'=0,05 umu 5 % Ha xakapld rpagyc M3MEHEHHS HCTUHHOTO 3HA-
yeHus yriaa odayueHus Po. K Takomy ke pe3yapTary npuBOIAT H3MECHCHHUS
yIJIa KPEHA JIETATEIbHOTO aImapara.

YMEHBIICHUE MOTPEIIHOCTCH, BBI3BIBACMBIX H3MCHEHHEM YITIOB OpH-
CHTALUH, MOKHO AOCTUTHYTh NYTEM CTAaOWIM3AlMN AHTCHHBI B TOPU30H-
TaJTbHOM IIOCKOCTH WM BBEACHH IMOMPABOK HA YINIBI OPUCHTALIUM B BbI-
YUCITUTEIBHOM YCTPOUCTBE MpH 00paboTKe JAHHBIX H3MEPEHHUS (CTaOHIu-
3amus gaHHbIX). OQHAKO, 3TO MPHUBOIUT K CYINECTBEHHOMY VCIIOKHCHHUIO
CHUCTEMBI.

lMpuHyun delicmeuss MHoeosy4Yyesbix AQUCC

Haubonee paankaabHbIM TYTEM NOBBILICHHS TOYHOCTH U3MEPCHUH my-
TCBOU CKOPOCTH H VIJa CHOCA SIBIICTCA MPHUMCHCHHE MHOTONYYEBBIX
JUCC, ¢ pasnuuHbIME KOHQUTYpALMIMH Ha-
N4 m MIPaBJIEHHOCTH aHTEHHBIX Tyded. B ocHOBHOM
HAXOIIT IIPUMEHCHUE TPEX- U YETHIPEX TyUe-
X Boic JIMCC, ¢ HampaBICHHOCTSIMH JTYUCH, TTO-
Ka3aHHBIX VCIOBHO Ha puc.2.69. X -u 'Y — 06-
pasHblc KOHQUTYPALTUHM HCIIONB3VIOTCA Ha Ca-
n3 1 MOJETAX W KOCMHYCCKUX ammaparax, a 1 —
oOpasHast - Ha BEPTOMETAX, M KOTOPBIX Xa-
v PakKTepHbI OONBIIHE YIJIBI CHOCA.
[lpyHopn ~ #eHCTBHS ~ MHOTONYYEBBIX
JUCC ynoOHel paccMOTPeTh HA MpUMEPE X —
00pa3HO CHCTEMBI, PACHOJIOKCHUS IYICH KO-
nz 21l TOpOi mokazano Ha prc.2.70.
Ha neratensHOM ammaparte ycTaHaBIHBa-
T n3 0T MPUEMO-TICPEIATYHK € YCTBIPHMS Iepe-
JAIOIAMH M YCTHIPbMS HPUEMHBIMUA AHTCH-
HaMH, YKPCIUICHHBIMH HA MOABIKHOM IaT-
dopme Al xoTopas MOXKET HOBOPAYUBATH-
€51 B TOPU30HTAJIBHOH IIIOCKOCTH.

Puc 2 B3 BapuaHTel kKoH$ M-
rypauui paguonyyel B MHo-
ronyqeesix QUCC.
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Puc.2.70 K npHuMny LefdcTeMA
yeTeipexnyyeeoro AJACC.

byzem cumrate, uro monér
MPOUCXOAUT T'OPH3OHTAIBHO O€3
kpena. Torga BepTHKambHas OCh
CUMMETPHH aHTCHHOW miaTdop-
MbI OVACT COBMAJATh C HAIMpPaB-
JCHUEM  MECTHOH  BEpPTHKAIH.
Kaxxnas mapa antenn (nmepenaro-
mast ¥ COOTBETCTBYIOLIAS €i1 IpU-
¢MHas aHTCHHBI) OOpa3yloT T.H.
Jy4, BAOIL KOTOPOTO OCYIIECTB-
JasgeTcs OOIYUCHHE MOACTHIIAKO-
el MOBEPXHOCTU U MNPHEM OT-
pakEHHBIX cHrHaIoOB. Bce ueTsi-
pe Iyva B BEPTHKAIBHOU IMIOCKO-
CTH OTKJIOHCHBI BHH3 OTHOCH-
TEAbHO MPOAONBHOM OCH JIETa-
TEMBPHOTO amnmapara Ha OJUHAKO-

BB yron o, mpuuéMm asa u3 Hux JI1 u JI2 HaxoniaTcd B mepeaHel mony-
chepe, a asa apyrux JI3 u JI4 - B 3aaHcl. B ropu3oHTaIBHON MIOCKOCTH
BCE VUM pPa3BEPHYTHl OTHOCUTEIBHO IMPOJOJIBHON OCH AHTEHHOW ILIAT-
tdopmet AIl] Ha oarHAKOBBIH yroa op. AHTeHHas mardopMa HAXOAUTCS B
MPOM3BOJIBHOM COCTOSIHUHM U B OOIIEM ciydae ¢€ MpoJONbHAs OCh HE COB-
MaJacT ¢ HAIPABICHUEM BEKTOpa IMyTeBoU ckopoctu V' Ilpm atux ycnoBu-
SIX JOIUIEPOBCKHE TIPHPAIICHAS YaCTOTHl CHIHAJIOB, MPHHUMAEMBIX IO Ka-
JKAOMY JIyay, OVIYT HPOIOPLHMOHATBHB! MPOCKLUAM BEKTOPA MMyTEBOU CKO-
POCTH Ha HaNpaBICHHUA KAXKAOTO JTyda KaK B BEPTUKAIBHOU, TaK U B TOPH-

30HTAJIBHOH IIOCKOCTAX U OVIYT PABHBL:

B mepeaHei monychepe:

2V

s JI1 Iy =7 cos Pocos (oo + 7v); (2.126)
2V

st J12 Iy =7 cos Pocos (oo - 7): (2.127)

B 3aaHcH monychepe:
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s JI3 Iy

- % cos Pocos (oo +7v); (2.128)

2V
st J14 Fu=- o cos Pocos (0o - 7): (2.129)

B npuémHOM TpakTe BRIACTACTCS YacTOTa OMEHHH (Pa3HOCTHAS YacTo-
Ta) MEXKIY CHTHAJIAMH, IPHHATEIMU NAPHBIMHU JIy4aMH — aHTHITOJAMH.
Hna myqeti JI1 u JI3 yacrora OueHnii paBHa

i
F=(ftFn) - (f-Fp) =FutFy :7 cos Po cos (aoty); (2.130)
a g myqci JI2 u JI4
iV
P =(fotl ) - (fo—Fra)=FptF, ,14=7 cos o cos (0o-y). (2.131)

[ToBopaurBas aHTEHHYIO TIIATPOPMY, MOKHO MOTYIHTE PABCHCTBO
Fy=F" =Fy. (2.232)
OueBHIHO, UTO 3TO PABEHCTBO BO3MOXKHO TOIBKO mpH ¥ = 0, T.¢ Korga
MPOXONBHAS OCh AHTCHHOM MIaT(opMBl COBHANACT C HAIMPABICHUEM BEK-
TOpa ImyTeBOoH ckopocth. Ilpu sTom

4
Fo= TCOS Bo cos oo, (2.133)

OTKYJa
F o Y

= (2.134)
4cos B, cosa,

Yron noBopota OCH aHTCHHOU ITATGOPMBI OTHOCHTEIBHO MPOAONb-
HOU OCH JIETATENBHOrO anmapaTta OVACT ONpeAeIITs YIOl CHOCA.

Taxkum 00pazoM, AOOHUBIIKMCE MOBOPOTOM AHTCHHOH MIaThOPMBI pa-
BCHCTBA PA3HOCTHBIX YACTOT, MOXKHO ONPEACIUTh VIOJ CHOCA MO MOIOMKE-
HUIo ocH anteHHOH mnardopmsl Allll u myTeByI0 CKOPOCTh MO U3MEPEH-
HOH pa3HOCTHOM 4acCTOTE.

OcnoBHubie gocrouncTBa MHoronyuesbix JIMCC zaxmrouarorcs B Ciie-
JOVIOLIEM!

a) Bricokas TOYHOCTE COBMCINCHHS OCH AHTCHHOU ILIAT(OPMEI C Ha-
MPaBICHUEM BEKTOpa IYTCBOW CKOPOCTH, TaK Kak CPaBHEHHE YacTOT
CHUTHAJIOB TMPOHCXOAWT HA Yy4acTKax OombIIOH KpyTu3HBl dF,  dy
rogorpada F} (y) os Bcex mydel aHTeHHH! (puc.2.71).
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JIyau Ha 3THX ydYacTKax mnpH
MOBOPOTE AHTCHHBI ICPECEKAIOT
H30YaCTOTHEIC JTHHHH TOJ VIJIOM,
OMU3KUM K mpaMoMy. Jto obecre-
YHBACT BHICOKVIO TOYHOCTb CHCTC-
MBI TPU H3MEPEHUH VIIa CHOCA.
Pacuérel mokaspIBaroT, 4TO MpH OT-
HOCUTETIBHOU MOTPEITHOCTH H3ME-

Puc.2.71 Pacnonokeruve pagnonyJei penuii, paBHO# 1%, HOrpemHOCTh
AOTHOCHTENEHO m,ﬂ,l:lrpaq:la AONNepoECckora onpeﬂeneHHH yrna CHOCa COCTaB-
NPMPALLEHKA HACTOTEL ager Ap = 0,005 pax. unu okomI0

0,28°, uto npumepro B 30 pa3 MEHBIIC, YeM y OAHOIYUCBOH CHCTEMBI [6].
6) 3HAYUTEIBHOC CHIKCHHEC MOTPCLIHOCTCH OMpEACICHHS MyTCBOU

CKOPOCTH MPH U3MCHCHHH YIJIOB OPHUCHTALINH JICTATCIbHBIX AIIaPaTOB.

Kaxap1it rpagyc u3MeHeHHs yriia

nA EEEJ:*Hi ] : B obnyuenud (6 Ha puc.2.72) npUBOIUT

—_— Y ”n‘;,"r'ﬂﬂ K MOTPEITHOCTH U3MEPEHHS CKOPOCTH
Pe 1'-I B0 mopsiaka 0,015 %, t.e. mpumepHO B

k3 l'. RI F1+FE3 300 pa3 MCHBIICH, Y¢M B OTHOIYUC-
L i A BOl cucreMe. (DHUINIECKHH CMBICT

3TOTO SIBJICHUS 3aKITIOYACTCS B TOM,
YTO TOTPEIIHOCTH BHOCHMBIC VITIOM
TaHra)ka B ompexaencHue F; u Fi3
HUMEIOT TMPOTHBOMONOKHEIC 3HAKH H
MOYTH PaBHEI JPYT Apyry no abcomoTHol BenmunHe. [lpu cymmuposanun
£y u Fp 5TH TOTPEIIHOCTH B3aHMMHO KOMITCHCHPYIOTCH. AHAIOTHYHASA
KOMITCHCALIHS IIPOUCXOJUT U B INIOCKOCTH VITIOB KPCHA.

B) [loBbImaeTcss 4yBCTBUTEIBHOCTD CHCTEMBI MO H3MEPSEMBIM HABHUTA-
LUOHHBIM MapaMeTpaM U COOTBCTCTBCHHO MOBBIIIACTCS TOUHOCTh HX U3ME-
PCHUS 32 CUET VABOCHHS JOIUICPOBCKOTO MPHPAIICHUS YACTOTHI B MHOTO-
ayuesbix JJUCC no cpaBHEHUIO € OMHOMYUCBEIMU.

[IpaxkTryecku Takue >ke Pe3yabTaThl MOKHO MOJTYYNUThH MPH HCIOIb30-
BaHUH B cHcTeME TPEX ayued. g storo Tpebyercsi COOTBETCTBYIOIIAS
KOMOHHAUMS HX B aiaroputMe uaMepeHui. Tax mpu V- kondurypamun
(puc.2.69) nyuu JI1 u JI3 ucnonap3yroTes AT U3MEPCHHUSI CKOPOCTH, a JIY4H
JI1 u JI2 — anst m3MepeHus yriaa CHoOCA.

Puc.2.72 Bnuande yrnoe opred-
Tauum JTA Ha TOMHOCTE MEMEREHMIA
B MHOronyyeeelx QHMCC:
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OcobenHOCMU nMOCMPOEHUs1 U 3KCrIyamauyuu
ancc

CrpykrypHoe noctpoenue MHoronayueBbix JJUCC 3aBucut ot BRIOpaH-
HOTO anroput™Ma 00pabOTKH MPUHUMACMBIX CHTHATOB M METOJOB H3BIC-
YCHUS U U3MEPEHHS HHPOPMALMOHHBIX NTAPAMETPOB.

B xauecTBe aHTCHH Hale BCETO HCIOMB3YIOT IUIOCKUE IETICBBIC aH-
TeHHbIe peéTkd. [loabupas dasel CHrHATIOB, TOABOAMMBIX K OTACITBHBIM
SYeHKaM TaKUX AHTCHH, MO)KHO H3MEHAThH YroJ HAKIOHA H PopMy Kaxao-
ro u3 ay4c.

AnTteHHyio cuctremy AC BBIMOTHSIOT B BUAS MOHOOIOKA U HOMCINAOT
B BBIPE3 B OOMIMBKE (DIO3C/IDKA MO PAAHONPO3padHbiM oOTekareaem. Mo-
HOOMOK AC MoxeT OBITh TOBOPOTHBIM B TOPH30HTAIBHOH MIOCKOCTH WU
HETOABIKHBIM H JKECTKO CBA3AHHBIM C KOPITYCOM JICTATEIBHOTO AMMapaTa.
[ToBopoTHEIC aHTEHHBI D0IEEC TPOMO3IKH, MeHEe BUOpoycTonumsbl. Kpome
TOTrO, MEPEMELICHUE AaHTCHHBI OTHOCHUTEIBHO OOTEKATENs 3aTPYIHSCT BbI-
MOTHECHUE JOCTATOYHOH Pa3BA3KH MEKIY KaHAIAMH PUEMA U EPEAaYH.

B cBa3u ¢ mMIMPOKHUM BHEAPEHHEM B OOPTOBBIC M3MCPHUTEIBHBIE KOM-
mwiekcel IBM B coBpeménnbix Bapuantax JMCC npeanoureHune OTAArOT
HEMOABIKHBIM aHTCHHaM. B 3ToMm ciayvae He 10OHMBalOTCS PaBEHCTBA pas-
HOCTHBIX 4acToT F', u F"';, a JaHHbIC 00 U3MEPEHHBIX YacTOTAX MOCTYMAIOT
B BBIYUCIHTEIBHOC YCTPOWCTBO BMECTE ¢ JAHHBIMH OT JATUYHKOB TAHTAXKA
U KpeHa. Ha BEIXOA BEIMHCIMTENS BHLAAKOTCS 3HAYCHUS MYTEBOU CKOPOCTH
U YI7Ia CHOCA € YIETOM IMOMPABOK HA YIUIB TAHTAXKa M KPEHA. ITO HECKOIIb-
KO YCIOXKHSIET anropuT™ 0O6paboTKH CHTHANOB, HO 3HAYNTEIBHO MOBHIIIACT
HAIEKHOCTh CUCTEMBI M 00/ICTYACT PA3MEIICHUE H HACTPOUKY € Ha O0OBeK-
TC.

Jns yMEHBIICHUS IIUPHHBI JOIUICPOBCKOTO CIICKTPA YKENATCIBHO Mpe-
JEMBHOE CYXEHHEe Kaxaoro ayva. QOgHako, 3T0 IPUBOANT K YBEIHICHUIO
rabaputHbix pazmepoB AC. IloaTomy mmprHa ny4a HA YPOBHE NOJOBHH-
HOW MOIIHOCTH OOBIYHO BBIOHUparOT @ys5=475 °.

[TpuéMHBIH TpakT BEIMOTHSIIOT MO0 OAHOKAHAIBHOW MM MHOTOKAHANb-
HOU cxeMe. B omHOKaHATPHOM MPHEMHHKE CHUTHAIBI, NPUHUMACMBIC IO
KOKIOMY U3 Jyuch, 00pabaTeiBarOTCs MOCIEI0BATCAbHO BO Bpemenu. [Ipu
3TOM NPUEMHBIA TPAKT TMOJAKTIOYACTCS K COOTBETCTBYIOLIMM BBIXOJAM
NpUEMHON aHTEHHBI Ar, ¢ MOMOIIBIO BBICOKOYACTOTHOTO KOMMYTATOpA.
JUTEenbHOCTE IUKIA KOMMYTALUH 3aBHCHT OT YHCTA TYYCH U COCTABIACT
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1,5 ? 2 c. CHHXPOHHO HEPEKITIOYAOTCS U IVIH JUATPAMMEI HAMIPABICHHO-
CTH mepeaarouel aHTeHHB. B mpuHIune MoxHO OBLIO ObI PacHpPEACTHTh
MOIIHOCTb NEPEAATINKA MEKAY OTACTbHBIMU TVUaMH O€3 KOMMYTALHH, HO
3TO YMEHBIIHUIIO Obl SHEPTETHUCCKUH MOTCHIHAT KAXKIOTO Ty4a
=P, Gy (2.138)

rae P, — momHoCcTs nepenatunka; G - KOG UIUCHT YCHICHHUS TICPeaar0-
[ICH AHTCHHBI. Y BEIMYCHHE MOIIHOCTH MEPEAATINKA IS BOCCTAHOBICHUS
JHEPTETHUECKOr0 MOTEHIMANA HEKENATENbHO M3—3a COOTBETCTBYIOIIETO
VBEITUUCHHUS MACCHI H TA0APUTHBIX Pa3MEPOB almapaTyphl.

B MHOrokaHampHBIX MPUEMHUKAX KAXKAOMY JTVYY AHTCHHBI COOTBETCT-
BYET CBOU MPUEMHBIH KaHald. JTO VCIOXKHICT NpUéMHBIA TpakT. Kpome To-
ro, B TAKHX CHCTEMAax MOIKCH OOECICUMBATHCS MHUHUMANBHBIH VPOBEHb
OOKOBBIX JICTICCTKOB NPUEMHOM aHTCHHBI. B MPOTHBHOM ciy4ae MOTYT
OBbITh MPUHATEI CUTHANBI H3MYYCHUS APYTHX JIYUCH, YTO MOMKET MPHUBECTH K
GONBIIMM MOTPEIIHOCTAM H3MEpeHHUN. B oHOKaHATBHOM MPUEMHHKE 3TOU
MpOOIEMBI HET.

OCHOBHBIM JOCTOWHCTBOM MHOTOKAHAIBHOTO MPHUEMHUKA SIBIIICTCS OT-
CYTCTBHEC BBICOKOYACTOTHOI'O KOMMYTATOPA. JTO UCKITIOYACT HEU30ECKHBIC
KOMMYVTALIMOHHEIC MOMEXH, IMOBBIIACT HAAEKHOCTD M TOYHOCTb PaOOTHI
JUCC. Tlpu coBpeMeHHOH 37IEMEHTHOH (6a3e CXEMHOE U KOHCTPYKTHBHOC
YCIO)KHEHHE TIPUEMHOTO M MEPEJAIOIIEro TPAKTOB HE BBI3BIBACT CYIIECT-
BCHHOTO VYBCIHMUCHHUS Macca-TabapUTHBIX XapaKTCPUCTHK AaIapaTyphl.
[TosToMy B Hacrodiiee BpeMs MPEANOYTCHHE OTAAIOT MHOTOKAHAIBHOMY
noctpoenuto JUCC.

[TpuéMHKKH, KaK MPABUIIO, BHIOTHSIIOT MO THIIOBOH CYNEpreTepOanH-
HOU CXeME € JBOMHBIM MpeoOpa30oBaHUEM YACTOTHL. ITO 00CCICUUBACT I10-
BBIIICHNUC YYBCTBUTCIBHOCTH MPHEMHHKA 33 CUET CHYDKCHHS IIYMOB CME-
cutend. Tak Kak IIYMbI CMECHTENS YMEHBIIAIOTCS OOpPATHO MHPOIMOPLIMO-
HAJTBHO YacTOTE, TO MPH OCHOBHOM VCHJICHUH CHUTHANA HA JOCTATOYHO BBI-
COKOH TIPOMEKYTOYHOH YacToTe yAAéTCsA YMEHBIIHUTh WX HpuMepHO Ha 10
ab.

[Tocne Broporo mpeoOpa3oBaHus YacTOTH Ha BRIXOAE NpeobpasoBate-
7S BBLAENAETCA MOIUICPOBCKHMM crekTp. Ilomocy mporyckaHus mociaenyro-
LIETO YCHIUTEIS MOIUICPOBCKOHM 4yactoTel Y J[U BBIOMpArOT Takou, 4ToOBI
00ECTIeUUTh PABHOMCPHOE YCHIICHHE AOILUICPOBCKOTO CIIEKTPa BO BCEM 3a-
JAHHOM JHana3oHe N3MEHEHUH MyTEeBOW CKOPOCTH U YIJIOB CHOCA.

Bosmoxkubl u gpyrue Bapuantel noctpoeHus JUCC, pasnuyaromuecs
CXEMHBIMH PELICHUSIMH.
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Onno u3 ocHoBHBIX TpeboBanuii k pasmenicauo JJMCC Ha oObekTax
3aKITI0YAcTC B HEOOXOJUMOCTH OOCCIICUCHHUS BBICOKOH CTCICHH MpO-
CTPAHCTBCHHOH PAa3BiI3KH MEXKIY NMEPCIAOMNM M HPHEMHBIM KaHATAMH,
KkoTopas nokHa ObiTh He MeHee 80 ab. g peanuzanuu TakoH pasBi3Ku
MEKAY aHTCHHAMH YCTaHABIHBAKOT CICLUATBHEIC MOTTIOIAIOIINE IEPEro-
POAKH, OTCEK BBICOKOYACTOTHOTO OJI0KA OKICHBAIOT MOTJIOIIAIOIICH pe3u-
soit, Kpome Toro, pasmemenne JIMCC ocyimecTBISIFOT ¢ yIETOM OTCYTCT-
BHS OTPAXKCHUH OT OMMKAHIINX KOHCTPYKTUBHBIX 3JICMEHTOB 0OBEKTA.

HpyruMm cymectBeHHbIM (dakTopoM, BiustomnM Ha padory AUCC, as-
JSIETCS AOCTATOYMHO PE3KOE M3MECHCHHUE MOIMHOCTH CHTHAIIOB, OTPasKEHHBIX
OT MOPCKOH MOBEPXHOCTH, B 3aBUCHMOCTH OT YIia OOMYUYEHUA. DTO BHIHO
u3 rpaduka, npuseaéuaoro Ha puc.2.73 [34], Ha xKoTOpoM HUPPOBBIMH
MHACKCaMHu 0003HAYCHO. 1) CrmokoiiHOE Mope; 2) cnaboe BOIHEHHUE, 3)
CpeaHee BONMHEHHE; 4) CHIBHOE BOTHECHUE, 5) VCPEIHEHHBIA THIT CYIIH.

OcobeHHO Pe3Ko 3Ta 3aBUCHMOCTD MPOSBIACTCA MPH OTPAXKCHUAX OT
OTHOCHTENBHO CIIOKOWHOU moBepxHOCTH Mops (1-2 Gamnna). [lostomy npu
Moaére HajJ CIIOKOWHBIMH YYaCcTKAMH MOPCKOH MOBEPXHOCTH VPOBCHB
BXOJHOT'0 CHTHAJIA MOXKET YMCHBIINUTRLCS M CTATh HUXKE JOMYyCTUMOrO, IPU
kotopom JIMCC He moxkeT HOpManbHO pabotats. B mogoOHBIX cHTyanmsx
CHCTEMA TMCPEKITIOYACTCS B PEXKHUM «IIaMATh», HpPH KOTOpoM OOpTOBas

OBM mo mocnegHUM MPaBHIBHO

A Eop mmepenabiM  JIMCC  3HaucHusIM
07 CKOPOCTH 3KCTPAIOIHUPYCT TOCTC-
10- Iyiomue ¢ 3HAUCHUS, A0 TOSBIIC-
i HHUSI BXOJAHBIX CHTHAIIOB JOCTATOY-
-20 CYIIa 5 HOTO ypoBHA. ECTECTBCHHO, UTO B
3. @ PEKUME «TAMSTHY» HAKATUTHBAIOTCS
@ Mope TIOTPEITHOCTH :FCM OompIoue, HYeM

=404 3 JOJBIIC BKIIOYCH DTOT PCKHM.
50 @y IIpm monére Hag Mopem Ha TOU-

0 10703040 50 ¥ HOCTb U3MEPEHHN OYJET TakkKe CKa-
3bIBAThCS PA3IHYHMC VIJIOB MaJCHUS
PaaAUOBOIHEI HA 3JICMCHTAPHEIC OT-
BHTa 0fpaTHOM pacceAHMA oT yra pakaTenn O6TyuaeMoil MIOMAIKH,
NAAEHWA PRIHOBONH HA PASNUNHEIR  gaxongimuecs B Tpeaenax pacTBopa
NOEEQXHOCT K. JUArpaMMbl HAMpaBACHHOCTU aH-
TeHHBI. C YMCHBIICHHEM yria najicHus KO3(QQUIMEHT OTpaKeHUus BO3pac-
Taet. Tak Kak MCHbIOIUM 3HAYCHHSM VITIOB MAJCHHUS COOTBETCTBYIOT TAKKE

Puc.2.73 3aBHCHMOCTE KO3 M Um-
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MCHBIMUC 3HAYUCHUA OOIUICPOBCKHUX YaCTOT, TO MOIIHOCTU CIICKTPAJIBHBIX
COCTABJISIIOMIHX OTPAXKEHHOI'O CUTHAJIA B 00NACTH HIDKHUX YacTOT CIICKTPa
TAKXKE BO3PACTYT. ITO MPUBEACT K TOMY, UTO MAKCUMYM OTHOAIOLICH CIIEK-
Tpa OTpa)KéHHOI‘O CUTHaJIa CMCCTUTCA B CTOPOHY HHKHUX YaCTOT Ha BCIU-
quHy AFyo, Kak 310 mokazaHo Ha puc.2.74, Ha xoropoM 0003HAUCHO: 1)
orudarommas CreKkTpa Ui cymu; 2) orudarommas cnekrpa s Mops. B ceoro
o4CpCAb 3TO BBIZOBCT AOMOJIHUTC/IBHBIC MMOTPCITHOCTH I/ISMCpCHI/II\/'I HaBHUIA-
LIMOHHBIX IapaMeTpoB. Takoe ABICHHE MOIYUIUIO HAa3BaHWE  «MOPCKOH
3¢ dexTy.

Vuér u KOMIIEHCAITN MOTPENTHOCTEH,
BBI3BAHHBIX «MOPCKUM 3 HEKTOM» Kpak-
HC 3aTPYAHUTCIIBbHBI, TAK KaK CJIIOXKHO OIl-
peaenuTh (BaKTHIECKOE COCTOSHHE MOp-
CKOU TMOBEPXHOCTH MOPH HU3MEPEHHUSAX BO
BpeMs TONETa. YMEHBIICHHE IMOTPEITHO-
CTCI\/'I, CBA3AaHHBIX CO CMCHICHUCM CIICKTPA,
OCYILIECTBIISIFOT BBOJAOM B PE3YIbTATHl H3-
mepenut JIMCC nompasok mast  ycpen-
HEHHOT'O COCTOSHHUS MOPCKOM MOBEPXHO-
ctu. Has sroro B8 JUCC mpexycmatpu-
BAIOT CIIEHHATBHOC MEPEKTIOUEHHE PEXU- OTREHEHHOMD CHIHANA.

MOB «Cyla — MOPC». HOHHTHO, UTO TOYHOCTDH ONPCACICHUA HABUIalTUOH-
HBIX ITAPAMETPOB B PEXKUME «MOPE», IIPU MPOYHX PABHBIX YCIOBHAX, HIDKE,
HYCM B PCKHUME «CYLIAY.

Puc.2 74 CI'u'IE':LII_lEHHE CNekTpa

Bonpockl Ansa caMoOKOHTPONA

1. B uém 3axmouaercs 3 ekt Jomnepa H Kak OH HCMOIB3YSTCA B H3MEPHTCIITX
CKOPOCTH JBW)KECHHSA O0BEKTOB?

2. U3 KaKkuX 3JICMCHTOB ABIKCHHA 00BCKTOB 00Pa3yCTCs HABHTAIIMOHHBIH TPe-
VYTOJNBHHK?

3. INosicHuTE OCOOEHHOCTH OTPASKCHUS PATHOCHTHATIOB OT MOCTHIIAFOIICH TO-
BEPXHOCTH.

4. Kak ¢opmupyercst mH(OPMALHS O MYTEBOH CKOPOCTH M YTIJIC CHOCA JICTATEIIh-
HOTO aIapara B OTPAKEHHBIX CHTHAJAX HA BXO/IE JOIUICPOBCKOTO H3MEPHUTEIS?
5. ToscHUTE MPUHLMI ASHCTBHUS OAHOIYUCBOrO JOIUICPOBCKOTO U3MEPUTES ITy-
TEBOH CkopocTH 1 yria cHoca (JJUCC).

6. HazoBuTC OCHOBHBIC TIOTPCIITHOCTH M3MEpeHHH B ogHOoay4IeBoM JUCC.

7. INosicaute npuHnun Ackicteusa MEOroIyyesoro JUCC.
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8. Kakossr ocobeHHOCTH mocTpoeHu U 3kciuryaTanuun JJUCC?

2.4 MemoObI usmMepeHuUsi y2r108 opueHmauyuu
nlemamenbHbIX annapamos

O6bwue cBepeHusi

JlerarenpHbBIH anmnapar ABJIACTCA CIIOXKHBIM TCJIIOM, COCTOALNUM U3 CO-
BOKYITHOCTH TBEPABIX, KHUAKHX M ra3000pa3HbIX Macc, KOTOPHIC B MOIETE
MOTI'yT ICPCMCIIATECA APYT OTHOCUTCI/IPHO Apyra, U3MCHATH CBOKO MAacCCy U
00BéM (Hampumep Boiropanue Torusa). [lomHoe MaTemaTHyeckoe omuca-
HUC ABUXKCHUA JICTATC/IBHOIO ammnapara BECCbMa CJIO0XKHO, U IIO3TOMY IpHU
COCTABJICHUH VPABHCHHU JBHKCHHS OOBIYHO MPUOETaroT K PsAAY OrpaHHuc-
Hul u ponymeHuid. [1yTe caeqoBaHUs NETATEIBHOrO anmapaTa pasoHBaroT
Ha XapaKTEpHBIE YYACTKH U HA Ka’KIOM YYAacCTKE JIETATEIbHBIM ammapar
CUHTAIOT a0COTIOTHO TBEPABIM TEIOM ITOCTOSHHOM MACCHI, & €T0 CIOXKHOE
ABMKCHUC TIPCACTABIIAKOT COBOKYIIHOCTBIO MOCTYHATCIBHOIO ABUKCHUA
LOCHTPa MacC U BPalaTCIbHOrO ABUXKCHUA BOKPYT LICHTPA Macc.

Kpusas, no xoTopoi ABMKETCS LICHTP MAcC JIETATEIBHOIO amnnapara B
MoJETE, HA3BIBACTCS TPACKTOPHUEH U ONPEACIACTCS YPABHCHUEM

i = F, (2.139)
dr
rae m — macca; V u W - BeKTOpBI CKOPOCTH M abCOMIOTHOTO YCKOPEHHS

JICTATCBHOTO ammapata; [ - rJIaBHBIM BEKTOP BHCLIHWX CHII, TIPUBCIEH-
HBIH K LEHTPY Macc.
HOCTyrIaTCJ'IbHOG ABUKCHUC TPOUCXOAUT IIPH YCJIOBUHU, YUTO HaIIpaBJIC-

F, HHC BEKTOpal”' | MPOXOAMT dYepes
meHTp Macc L[ M. gBmxymerocs

F, y obbekTa (puc.2.75,a).
BpamarenpHoe ABMKEHHE JICTa-
TCABHOTO ammapara COBCPLIACTCS
moJ JACHCTBHEM MOMEHTOB, oOpa-
3YCMBIX CUJIaMHU, HAIIPABJICHUC ,Z[Cﬁ-
CTBUA KOTOPBIX HC MPOXOIAT 4UCPC3

a) 6) 0
Puc2.75 KonpeneneHul BUOa ABHKEHHA 00BEKTOB:

a) NOCTYNaTeNEHOE ABMHEHWE, B) EpALATENEHDR
OBHHEHHE.
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HEHTp Mace oObekTa ', (puc.2.75,6). ITO ABMIKEHHE HA3BIBACTCS OPUCH-
TAIUCH JICTATCIEHOTO ATNapaTa v ONMpeACTICTCS YPaBHCHHEM MOMEHTOB
dK -
—=M, (2.140)
dr

I‘,Z[GK - MOMCHT KO/HYCCTBA BpPalIaTCIbHOIO ABHKCHUA JICTATCIBHOI'O

anmapaTta OTHOCHUTEIBHO IeHTpa Macc; M - raaBHBIH MOMEHT BCEX BHEII-
HHUX CHIL.

CucrtemMbl KOOpAMHAT, UCMNOJb3yeMble
B paguoHaBurauum

Vpasuenust (2.139) u (2.140)onpeaensiroT ABHKEHHUE JICTATSIBHOTO All-
napara B OMOPHOH (OCHOBHOH) cucTeMe KoopawHat. B kauectBe Takoi
CHUCTCMBI YAl BCErO HKCIMOIB3YIOT MPSIMOYTOJIBHYIO (ICKAPTOBYIO) HWIIH
MOJIIPHYIO cUCTeMY KoopauHAT. OOBIYHO B PaAHOHABUTALINH, PAIHONIOKA-
LWH, PAAHOYIIPABICHUU OCH OCHOBHOMW, OIMOPHOW CHUCTEMbI OOO3HAYAIOT
OONBIIMMH TATHHCKAMH OYKBAMH, TIPUIEM OCh X Halle BCCTO OPHCHTHPY-
FOT B HANPABJICHUH JBHKCHUS ICTATCIBHOIO aInapara, a ocb ! — B BEpX.

B npsiMoyronbHO#H CHCTEME KOOPAUHAT IMOJIOKCHHUE LICHTPA MACC OMpe-
JICNSIETCS. BBICOTOM MOJETA /1, OOKOBBIM OTKJIOHCHHEM bH U MPOUICHHBIM
paccrostHHeM L., a B MIOMSIPHOH CHCTEME — a3UMYTOM O, YIJIOM MecTta [ u
HAKJIOHHOU ManbHOCTBIO R (puc.2.76).

Cuunraercs, uro mrodas CHCTEMa v
KOOPAMHAT OMPEIAL/ICHA, CCH U3BECT-
HO €€ HAYAJI0, ONIOPHOS HAMPABICHHUE
¥ OCHOBHASI TJIOCKOCTD.

BeiGop Toli maMm WHOH CHCTEMBI
KOOPAMHAT B KAYCCTBE OIMOPHOU 00Y-
CTOBJICH ODJACTPIO MPUMCHCHHUS Jig-
TATETBHOrO ANNapara, a TaKKe YA00-

CTBOM MaTEMaTHYECKOTO OMUCAHUS |7 L

ero ABWXCHMA. Tak Hampumep, A/ B
JCTATENpHBIX ammapatoB OmwkHero — Pvc.2./b [lonoxeEHWe NeTaTensHom
JCHCTBUS B KAa4YCCTBE OMOPHOU OObIU- ANNapaTa B AeKApTOEOR W NOARHOR

HO BBIOMPAIOT 3CMHYIO CHCTEMY KOop- ~ CMETEMAXKOORAMHAT.

AUHAT ¢ Ha4Ya/IOM Ha IOBCPXHOCTHU 3emn. ]_IGHTp TAKOM CHCTCMBI COBMC-
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maroT ¢ komauaHeM oyHkToM KIT (prc.2.76). ITuM YCIOBHBIM MOHSATHEM
0003HAYAOT MECTO PACHOIOXKCHHUS CTapTa, MYCKa, B3NETA JICTATEIBHOTO
ammapara. Oce OY Takol CHCTEMBI COBIAJACT ¢ HAMPABICHUEM MECTHOU
BEPTUKANH, T.C. C HANPABJICHUEM K LICHTPY 3eMITH, a ase apyrue, OX u OZ,
PacmonoXKEeHbl B TUIOCKOCTH ropH3oHTa. B kauecTBe OMOpHBIX Hampasie-
HUH U OPUCHTALNH KOOPAMHATHOH CUCTEMBI B TOPU30HTAIBHOU (a3uMy-
TaJTbHOM) MJIOCKOCTH BHIOMparoT HampasicHue Ha CeBepHBIH MOTIOC, a B
BEPTHUKAJIBHOU (YIIOMECTHOM) IIOCKOCTH — HA JIMHUIO TOPU30HTA.

[Tonoxenne 0OBEKTOB AATBHErO ACHCTBHUS, JBHIKCHHE KOTOPHIX IMPO-
HMCXOAUT BOJIU3U TMOBEPXHOCTU 3EMIIH, OMPEACISIIOT B reorpaduucckoi
cucreMe koopauHat (puc.2.77), HaYano KOTOPOH COBMEINAIOT C LICHTPOM
3emin, ock OF npoxoaut uepes Cesepueaiit momoc N, a ocu OX u OZ ne-
JKaT B IUIOCKOCTHU 3KBAaTOpa, MpUYEM OJHA M3 OCEH COBMAAACT C JTUHHUEHU
MEPECCUCHHUS TIIOCKOCTH SKBATOPa M IIOCKOCTH | puHBHUCKOro Mepuaua-
Ha.

Koopaunaramu oObekra

o B TAKOH cHCTEME OyAyT IIU-
® A pora @,, 10aroTa A, U pac-
CTOSIHHE A0 LICHTPa 3eMITH
7. YacTo B paguoHaBUTALINH
U B PaAUOYIIPABICHHH BME-
CTO ¥, UCTIOIB3VIOT TCKY-
* YO BEICOTY moaéra. Bri-
COTa HA3BIBACTCS UCTHHHOM,
€CITH OHA OTCUHUTBHIBACTCS OT
MOBEPXHOCTH 3EMITH, WIH
7 " OTHOCHTCIbHOM, €C/IH OT-
C4ET BEAETCA OT YCIOBHOTO
HYJICBOTO YPOBHS (YPOBHS

[PHMHEMYCKKMA
MepeanaH

Mnocko I:TI:-

Jkeatopa

Puc 277 Tearpadvyeckan CHMCTEME KOOPOMHAT.

muposoro OkeaHa).

OmnucaHue ABMKCHHS KOCMHYECCKUX aNlapaToB OCYINECTBISIOT B Ka-
KOU-THO0 CUCTEME KOOPAWHAT, HEMOJABHKHOW B IpocTpaHcTee. B kauect-
BE€ TAKHX CHCTEM HaIle BCETO MCITOMB3YIOT TaK HA3BIBAEMBIC HHEPITHAIBHBIC
cucteMbl koopauvHaT. Hauano Ttakux cHCTEM COBMEINAIOT C LEHTPOM OC-
HOBHOTO TIOJIS TATOTEHHA, B KOTOPOM IPOHUCXOAHT IONET KOCMHUYECKOTO
armapara. Hammpumep, mipyu paccMOTPEHHH ABMKEHHS KOCMHYECKOTO arla-
para B mpeaenax 3eMHOTO TATOTEHHS HCITONB3YIOT TEOIEHTPHYECKYIO CHC-
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TEMY KOOpPIWHAT, MPH NoJETe BOKPYT JIVHBI — CETEHOEHTPHUIECKYIO, BO-

kpyr ConHIa — FETHOLEHTPUIECKYIO.

Ha puc.2.78, B xauecTBe mpuMepa, MOKa3aHA TEOMEHTPHYECKAs CUCTE-

Ma koopamHar. Havamo koopauHat
COBMEIICHO ¢ LCHTPOM 3EMJIH 3M,
OMOpHAas IUIOCKOCTb, B KOTOPOU
PaCHoOIOKEHBI ABE OCH CHCTeMbl OX
n OZ, COBIIAIACT ¢ ILIOCKOCTHIO JK-
Baropa, a Tperbs ock O mpoxomut
uepes CeBepHbiit mosoc 3emnu N,
OpueHTaust CUCTEMBI OIPEIAC-
JIETCS TEM, YTO OJHA W3 OCCH
OMOpPHOH MIOCKOCTH (B HAIIEM
npuMepe ock (JZ) HampasiicHa B He-
MNOABIJKHYK) TOYKY MHPOBOIO MPO-
CTPaHCTBA, TaK HA3bIBACMYIO TOYKY
BECCHHETO PABHOJCHCTBHUS, KOTOPAs

MnockocTe
JeEaTOpE

Puc.2. 73 [envoueHrpudeckan
CMCTEME KDOPAHMHAET.

Haxoxurcs B cosBesauu OBeH (), BXOIAMIEM B ACTPOHOMHYCCKHMA KpPYT
3oaunaka. Yepes sty touky ueHtp ComHua kaxaeii rog 21 mapra nepexo-
JUT U3 KOJKHOM MONOBUHBI HEOSCHOH cdepsl B ceBepHyo. [lonoxenue koc-
mugeckoro anmapara KA B Takoil cucremMe OmpeaessiioT PacCTOSIHHEM 10
LCHTpa 3eMIIH P U YITIAMH MPSIMOTO BOCXOXKICHUS 0, M CKJIOHCHHSI 0.

st yao0cTBa MAaTEMATHICCKOrO OMMUCAHUS DJICMCHTOB MOIETA U VII-
POLUCHHUS AITOPHTMA OMPCACICHUS MApaMETPOB ABHXKCHHUS JICTATCIBHBIX
AnmnapaToB YacTO MPUMCHSIOT TaK HA3BIBACMBIC MOABHKHBIC CHCTEMBI KO-

¥ee

na
e
]

Liop

Puc.2.79 CeazanHan
CHMETEMA KDOPOMHAT.

OpAWHAT, HAYAJ0 KOTOPBIX COBMCINAIOT C LICH-
TPOM Macc ABIKYINErOocsd JETATCIbHOrO armma-
pata. OcH HOABHXHBIX CHCTEM, KaK MPaBUIIO,
0003HAYAOT MAIBIMU NATHUHCKHUMH OykBamu. B
TaK Ha3bIBAEMOM CBSI3aHHOU CHCTEME KOOpAU-
HaT (puc.2.79) HampaBICHHUE OCH OX,; COBIANACT
€ NPOAONBHONW OCBI0 CHMMETPHH JICTATECIBHOTO
armapara (CTPOUTEIBHOH OCBIO), a OCh 0V Jie-
JKUT B IUIOCKOCTH a3POAMHAMHYCCKOH CHMMET-

pHH, ONPEIEIIEMON PACIIONOKEHHEM €T0 PyIIe-
BBIX OPTaHOB W HAIPABJICHA BBCPX. Tak KaKk OCH KOOPAMHATHOH CHCTCMBI
COBIAJAIOT ¢ OCAMH CHMMCTPHH JICTATCIBHOTO aImapara, TO ¢ro MOMCHTHI
WHCPIIUH OTHOCHUTECIIBHO 3THX OCCH SIBIISIOTCS TJIABHBIMU.
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JTO 3HAYUTEIBHO YIIPOIIACT MATEMATHYCCKOE OMUCAHHEC BPALNATENb-
HOTO [IBH)KCHHS, TAK KaK B VPABHCHHsS JBIDKCHHS HC BXOMIT MOMCHTHI
HWHEPLHH OTHOCHTENBHO 3THX ocel. KpoMe Toro, mpu MameIx yriax moBo-
POTa BOKPYT CTPOUTEIBPHON OCH HCUEe3a- b y*
€T CBA3b MEXKIY YPABHCHHSIMH Bparic-

HHA. na

Hna mepexoaa OT MOABHKHBEIX KO- 0
OpPAWHATHBIX CHCTEM K ONOpPHOH (OT-
CUCTHOH) HCIONB3YIOT CTAaOHIH3HPO-
BaHHYI cuctemy (puc.2.80). Hauano a W
TakOU CHCTEMBI TAaKXKE COBMEHICHO C
IEHTPOM MACC JICTATEBHOTO AMMapaTa, z
aocuox’, 0y’ uoz opueHtHpoBansl ma- Puc.2.80 CrabunwampoBaHHan
paICTBHO OCSIM ONOPHOU crucTeMbl OX, CMCTEME KOOI MHET.
OYu OZ

B3anMocBs3p MEXIY CHCTEMAaMH ONPEICTSCTCS YITIAMH, KOTOPBIE MO-
I'VT BO3HUKATh MEKAY COOTBETCTBYIOIIUMH OCSIMH IOJBHIKHBIX KOOPIH-
HATHBIX chcTeM. [ onpenencHus 3TUX YITIOB OCH MOJBHXKHBIX CHCTEM
H300pa3uM B BHAC MPOCKIMHA HA IIOCKOCTH, MPOXOASIIHNE YEPE3 OCH OMOp-
HOW cucTembl koopauHat (puc.2.81).

VYroa 0 B BepTukanpHoi miockoctu XOY Mexay OCsSIMU CTaOHIU3UPO-
BaHHOH H CBS3AHHOHM KOOPIWHATHEIX CHCTEM HA3bIBACTCS YIJIOM TAHTAXKA.

v X pg Yron y B rOpH30HTaNIbLHOH
mIockocTh XOZ Ha3bIBaeTCs Y-
JIOM PBICKaHHSL.

Yron y B BEpTHKAIBHON
miockocth YOZ HaswelBacTesl yr-
JIOM KpEHa.

Yraer 0, y U Y onpenensior
OPHCHTALIMIO JICTATCIBHOTO ar-
mapara OTHOCHUTEJIBHO KaKOM—
100 MOBEPXHOCTH, MO3TOMY HX
HA3BIBAIOT YITIAMH OPHCHTALIHH.

Puc.2.81 ¥rnel opHeHT UMK NETATENEHOM
annapara.
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WHepumnanbHble MeToAbl U3MEpPEeHUs YrioB
OopueHTauum

HamepeHne yrioB OpHEHTALMH ¢ NOMOIIBIO CBOOOJHOrO THPOCKOINA,
T.€. THPOCKOIIA € TPeMsl CTCMCHSIMH CBOOOJEI, OCHOBAHO HA M3BECTHOM W3
TEOPETHYECKON MEXaHHMKH CBOICTBE BPAINAIOIICIOCA Tela COXPAaHATH IT0-
JOKEHHE CBOCH TIIaBHOH OCH BpAINEHUSA HEM3MEHHBIM B IPOCTPAHCTBE
(puc.2.82).

KoHcTpyKTHBHO rHpOCKON MPEACTABIACT COOOM BIEKTPOMOTOP, POTOP
KoTOporo odragact OOMBIINM MOMEHTOM KOIHUYCCTBA BPAIIATEIBHOTO ABH-

JKCHUS
K=Jo, (2.141)
rae J — raaBHBIH MOMEHT HMHEPIIMH POTOpa; ¢ — YIIIOBasA CKOPOCTH Bparlle-

HHS POTOPA.
y o Ue
) 77
Uy ‘
. /4 X
H /'|
A

X

2

Puc.2.82 CeobofHeli napockon.

Hns yBeIMYECHHS MOMCHTA HHEPLHH POTOP BBINONHACTCS MACCHBHBIM
U, IO BO3MOXHOCTH, ¢ Gojbium auamerpoM. Porop (1 Ha puc.2.82) moa-
BCIIUBACTCA B KOPIYCE JICTATENBHOrO ammapara ¢ MOMOLIbEO JBOWHOTO
KapAaHOBa MOJABECa, 0OCCHECUUBAIOIIECTO CBOOOAHBIN MOBOPOT €ro BOKPYT
JBYX B3aMMHO MEPICHAUKYIAPHBIX oced. KapaaHos moaeec coctouT u3
BHYTpPECHHEH 2 U BHemHEH 3 pamMok. Och BHEIDHEH paMKH 3aKpEIICHA B
MOJITUITHUKAX JKECTKO CBSA3aHHBIX C KOPIIYCOM JICTATCJIBHOIO AImapata,
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OChb BHYTPEHHEH paMKH — B MOJUINITHUKAX BHEIIHEH PAMKH, a OCh POTOpa —
B MOJIIUIHUKAX BHYTPEHHEH paMku. OCH paMOK U pOTOpa MEPECCKAIOTCS B
OJHOM TOYKE, COBMAJAMOINCH ¢ HeHTpoMm Mace rupockona 0. Ock poropa
SIBJIIETCA TJIABHOM OCBIO TUPOCKOIIA.

VYruel noBOpOTa BHYTPEHHEW paMKH OTHOCHTETHHO BHEINHEH W BHEIN-
HCH OTHOCHUTCITBHO KOPITYCA HU3MEPSIOTCA ¢ MOMOINBIO MOTCHITHOMCTPOB 4
u 5, ABWKKH KOTOPBIX KCCTKO CBA3aHBI € OCAMH paMOK, a O6MOTKI/I MeXxa-
HUYCCKU 3aKPCIUICHBI Ha OCHOBAHUAX COOTBCTCTBYIOINUX NOAMIUITHUKOB.
Ecnu rupockon ycTaHOBUTH TaKHUM 00pa3oM, 4TOOB OCh BHCINHEH PaMKH
ObljIa HAMpaB/ICHA BAOIb CTPOUTEIBHOH OCH JCTATCIBHOTO ammapara, a
TTaBHAS OCh COBIAJAJA C HAMPABICHHCM MCCTHOM BCPTHUKAIH, KAK 3TO TO-
Ka3aHo Ha puc.2.82, TO MOBOPOT JETATECIBHOrO ammapara BOKpyr ocu OZ
HpI/IBe,Z[éT K COOTBCTCTBYHOIICMY U3MCHCHUIO HANPAXKCHUA, CHUMACMOI'O €
norcHUHoMeTpa 4. Jto HampspkeHHe Uy OyJeT ABIATBCA SICKTPHYECKHM
aHajioroM yrnia tanraxka. [loBopor otHocuteapHo ocu OX npuBEIAET K MO-
SIBJICHUIO HampspkeHus U, CHUMAeMOro ¢ IOTCHIIMOMETPA 5 U IPOHOPLHO-
HAJTBHOTO U3MCHCHUIO VT4 KPCHA.

Takum 00pa3oM, ¢ MOMOIIB OJHOTO TUPOCKOMA MOXKHO H3MEPHUTH JBA
VIJIa OPUCHTAIINH, TIPU 3TOM HAIPABJICHHUC TIABHOM OCH HE JOJDKHO COBIIA-
JaTh ¢ OCSAMH U3MCPICMBIX TOBOPOTOB. s mamepeHus TPEX VITIOB OpHU-
CHTAIlUH HA JICTATCIBHOM aIMapaTe PasMEINArOT ABA THPOCKOINA, TJIABHBIC
OCH KOTOPBIX OPHECHTHPOBAHBI IO IIPAMBIM VIJIOM APYT K APYTY.

To4YHOCTE U3MEPCHUS YITIOB OPUCHTALIMH C ITOMOIIBIO THPOCKOIOB 3a-
BHUCUT OT HUX KOHCTPYKTHBHOI'O BBIIIOJTHCHUA. HOl"peH.IHOCTI/I CBO60,Z[HLIX
TUPOCKOIIOB O6yCJ’IOBJ’I€HbI BJIMAHUCM BPCAHBIX MOMCHTOB, K KOTOPBIM OT-
HOCAT MOMCHTHBI TPCHUA B Ornopax CUCTCMbI IIOABCCA, MOMCHTBI, BBI3BAH-
HBIC HCYPaBHOBCIICHHOCTBIO HO,Z[BI/DKHOI\/'I CHCTCMBbI, MOMCHTHI yCTpOI\/'ICTB
c¢bEMa I/IH(I)OpMaLII/IOHHbIX CUTHAJIOB M IIOABOJAA IIHUTAHUA. 3TI/I MOMCHTBI
BBI3BIBAIOT XOTA M MEJJIEHHBIN, HO MOCTOSHHBIN yXOJ IJJaBHOW OCH THPO-
CKOIA OT 33JaHHOHW OpHCHTAIMK. B Hacrosmee BpeMs TakoH yXOI HE mpe-
Boimaet 0,1 7 0,2 rpax./gac.

PaguotexHuyeckme metoabl nimepeHun
yrnoB opueHrtauunuu

PagnorexHutdeckue yCTpOICTBA, MO3BOJIAIOINE U3MEPATh VIJIBI KpEHa
U TaHTaXka U TEM CaMbIM OMNPEACIATh MOMNOXKEHUE OCEH JeTaTeabHOro am-
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rmapara OTHOCHTEIBHO MECTHOW BEPTHKAJIH, HA3BIBAIOTCSA PaIHOBEPTHKAH-
TamMu. PaccMOTpuM IpHHITNN JEUCTBHS HEKOTOPBIX PAXHOBEPTHKAHTOB.

AHTCHHAs CHCTEMa MHOTOJIVICBOTO PATUOBCPTHKAHTA HMECT ABC MaphI
obmydarenel, kakgas M3 KOTOPHIX IPOU3BOJUT HAKIOHHOE OOTyUCHHE
MTOJCTH/IAONIEH TTOBEPXHOCTH M MPHUEM OTPAKEHHBIX OT HEE CHTHANIOB B
JBYX B3AUMHO TEPIECHIUKYIIPHBIX TIOCKOCTAX TaHTaxka U kpeHa. Kaxpas
mapa UMEET CBOM KaHAI MpHEMa, OJHAKO MPOLECCH MPEeoOpa3oBaAHMUS IPH-
HATBIX CHTHAIOB IIPOHCXOIJAT OJMHAKOBO, NMOITOMY MPHHITAI ACHCTBHL
CHCTEMBl PAcCMOTPUM Ha MpHUMEpe paldoThl OTHOU mapel olmydarenei
(puc.2.83).

OOnyyaTenu yCTaHOBJCHBI 110
OTHOIIEHHIO K BEPTHKAJIBHOH OCH
CHMMETPHHN AHTEHHOH CHCTEMBI IO
OJUHAKOBEIMH YCTAHOBOYHBIMH YT-
mamu f. Haknornyro nanpHOCTE 10
OTPAKAKIIEH MOBEPXHOCTH  AJIA
KaKAO0TO JIy4a OIPEAEISIIOT MO Bpe-
MEHU 3aIa3AbIBaHUA NPUHATHIX CHI- Puc 53 [NpuHUMN AERCTEWA MHOTO-
HAJIOB fg; U gy, IIpn Ri= Ry, tr1= tro NYYEEOrD PAOMOEENTHEAHTA.

U BEPTUKAIbHAS OChb CHMMETPHH

AHTEHHOH CHCTEMBI COBIIAJACT C HAIPABICHUEM MECTHOH BepTuKamu. [Ipn
HaKJIOHE JICTATEIhHOIO anmapara B INIOCKOCTH Jydeh K # R, u BpeMs 3a-
MAa3JbIBAHUS PHHSATHIX CUTHATOB OVICT Pa3nuIHOC fr # fr: (IVHKTHP Ha
puc.2.83). B aToM cnydyae pasHOCTH paccTOSHHM AR W Pa3HOCTH BPEMEH
3anasaeiBaHusa Af

FT R B A B B e B

AR:Rl-RZ u Af:le - Iro (2142)
6y,£[yT OPONMOPUIUOHAIPHBI YIUIY OTK/IIOHCHUA BCpTHKaJ’IbHOfI OCH aHTCHHOM
CUCTCMBI OT HAIIPABJICHUA MCCTHOI BCPTHUKAIN (: I/ISMCpHH 3TO OTKIIOHC-
HUC, ONPCACIIAIOT YIJIbl OPUCHTALIUH JICTATCIIBHOI'O arapaTta B INOCKOCTAX
TaHraka 1 KpCHa.

VY cTaHOBOYHEBIC YTJbL AHTCHHOM CHCTEMBI B A B TAKOM PaAUOBCPTHUKAHTC
BLI6I/IpaIOTC$I U3 KOMIIPOMHUCCHBIX COO6pa>K€HHI>iZ C O,HHOﬁ CTOPOHBI IIpHU
YBCIUYICHUN BA OOBBIMACTCA YYBCTBUTCIBHOCTE CUCTCMBI K M3MCHCHHUIO
YTJIOB OpHUCHTALUU, C ,Z[pyl"OI\/'I CTOPOHBI YBCIIUYICHUC BA Tpe6yeT TIOBBIIIC-
HUA SHCPICTUYUCCKOTO MOTCHLHUAIA NCPCAaTUUKa H3-3a YBCIWYCHUA pac-
CTOAHUA R, a 9TO, B CBOIO OUCPCAb, YBC/INYUBACT Macca—ra6apI/ITHbIe xa-
PaAKTCPUCTUKHU alllIapaTypPhI.
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[Tpu HaBUraMyu KOCMHYECKHUX AIMAPATOB YCTAHOBOYHBIC VIJIBI 34 MO-
T'YT OIPaHHYNBATHCA KOHEUHBIMH Pa3MEPaMH IITAHET BOKPYT KOTOPHIX, FITH
OKOIIO KOTOPBIX, OCYLIECTBILIETCS MOIET KOCMUYIECKOro amnmnapata. B psae
CIIy4acB 3TH YIIBl OVAYT HACTOIBKO Malbl, UYTO He OVAYT oOecrneurBarh
HEOOXOAUMOM YyBCTBUTCIBHOCTH CHCTEMBI K U3MCHCHHIO YIVIOB OpPHCH-
Taiuy. B 3TOM ciaydae 41 OpHEHTALMH KOCMHYECKOrO aIlapaTa OTHOCH-
TEMBPHO KaKOH—THOO ITAHETHl MPUMEHSIOT OJHONYUCBBIC PATUOBCPTHKAH-
THI CO CKAHUPYIOIICH JHArpaMMOHN HANPaBICHHOCTH aHTCHHHI (puc.2.84).

Puc.2.84 Mpuuymn geficTEMA ofHONYNEEOMN PAIHOBENTHKAHTA CO CKAHMPYH LLEA
AHTEHHOA: 3) OCk CKAHMPOESHHMA COENALAET C HANPAENEHHEM MECTHON BEOTHEANK,
f) 0Ck CKAHWMPOBAHMA He COBNAAABT C HANPAEJEHHEM MECTHOR EEpTHRANM,

CkaHUpPOBAHUE Y3KOH auarpamMMel NPUEMHO-TICPEIAIOIICH AHTCHHEI
OCYILIECTBIICTCS BOKPYT BEPTHKAIBPHOH OCH KOCMHUYECKOrO armapara ¢
yacroror (2,. Ha prucyHke nmokazaHo ABa MONOXKECHUS CKAaHUPYIOIICH aua-
rpaMMbl B pa3IM4YHbIC MOMCHTH BpeMcHU. [Ipu coBmaaeHnn ocu CKaHUPO-
BaHUS C HAIPAaBICHHCM MECTHOH BEPTHKATH (HANPABICHHEM K LECHTPY
IJTAHETHI) HAKIOHHAS JATPHOCTh R OT KOCMHUYCCKOIO ammapara oo oTpa-
JKAIOIICH TOBEPXHOCTU OYJET MOCTOSHHOW M He OVAET 3aBHCETh OT MpO-
CTPAHCTBCHHOTO TMONOMKCHHS CKAHHUPYIOIICH auarpamMvel Ri= R, = const
(puc.2.84.a). I[Ipu U3MCHCHUH YITIOB OPHEHTALIMN KOCMUYECKOTO armapara
Hanpasicaue ocu ckanmuposanns (KA — O’ ua puc.2.84,6) He 6yaer coBma-
JaTh C HANPABICHHEM MECTHOH BEPTHUKAIM M paccrossHue R Oyaer muame-
HATHCA C YACTOTOH CKAaHUPOBaHUS (s

R(1) = Ry [1+ mg cos (Qaf + 9)], (2.143)
rae Ry - CpeAHEe 3HAUCHUS PACCTOSIHUS, Hig - TIIyOUHA MOTYJILIUU IO Pac-
CTOSIHHIO.
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Takoe UBMCHEHUE PACCTOSHUS MPUBEICT K MEPUOTUICCKOH aMILTUTY -

HOU MOAYJISILIUH MPUHAMACMBIX CUTHAIOB
u(t) = Uy [ 14+ m. cos (Qaf + )] cos mof. (2.144)

['mybuna Moxynsaiuu #, HecET UHPOPMALUIO O BEIUYHHE OTKIOHCHHUS
OCH CKaHHPOBAHHS OT MCCTHOM BEPTHKAJH, a (ha3a Orudaroci 3aBUCHT OT
CTOpOoHBI 3TOro orknoHeHus. O0a 3TH mapaMeTpa ONPEACTAIOTCS VIAaMu
TaHTa)Ka ¥ KPEHA, T.€. VIIaMU OPUCHTALUH KOCMHIYICCKOro armapaTa.

Ha pwuc.2.85 npuseaeHa CTpyKTypHas cxeMa NMPUEMHOTO YCTPOHCTBA,
MO3BOJSIIOLIECTO HM3BJICKATh HH(POPMALIHIO, 3a0KCHHYIO B MApaMeTpax Mo-
AYIUPYIOMICH QYHKIUH.

Boigensas u anamu-

r 3UPYys OTUOAIOIIYIO aM-
IUIMTYAHOH MOZY/IALMH

Anp U{§) CHIHATOB, MOXHO IIO-
7 OM ) V4 ) Aco T ®hg =  nyuurs undopmaumio o
e : T BEITMYUHE YTIIOB OPHEH-
—VonsinClat L U(Y) TaumMu TaHraxe U KPEHE.

YCH |7 ToH PAY 7 BugencHnyio oruGaro-

[ Uoncoslat ED

IIYIO B 9TOM CIyJac Ha-

Puc2.85 CTpykTypHaA cxemMa NPHEMHOM YCTpORCTES 3BIBAIOT CUTHAJIOM
OAHON YHEEOMD PafHOBERT MKAHTA. OLIUOKH:
Uom{(1)= Usmm cos (24 1 - V). (2.145)

Cyneprerepoaunnsiii nmpuéMuuk (cmecurens CM, rerepoaun I u ycu-
JAUTSIb MPOMEKYTOUHON vacToTel YITH) mpeoOpasyeT mo 4acTore, yCUIu-
BAaCT U HOPMHPYET IPHUHATHIC AHTEHHOH A,, curHaiel. Beraenenme orm-
OarowWe aMITIHTYJHO-MOIYIUPOBAHHOIO CHTHANA OCYLICCTBIACTCS B AC-
tekrope curHana ommOku JICO. [lns ompeneneHust COCTaBISIOUINX, MPO-
MOPLIMOHANBHBIX YIJIAM TAHTaKa W KPEHA, HCOOXOAWMO CHTHAM OIIHOKU
Pa3NOKUTh HA ABE OPTOI'OHANBHBIC COCTABIIOIIUC. Takoe pa3ioKCHHE
ocymectsaiercs B (a3oebix aerexkropax ®fls u ®Jl,, B KOTOPBIX HpOU3-
BOJAUTCSI YMHOXKCHUE CHTHAJIA OIMMOKH HA OMOPHBIC HAIMPSLKCHUS, Bhipada-
TBIBACMBIC T'eHepaTtopoM omopHbeix HampspkeHud ['OH m umeromue dazo-
BBIH CABUT JPYT OTHOCHTEIBHO Apyra Ha m/2:

Uon1() = U cos Qat B sopo(f) = Uy sin Qa1 (2.146)

Cunxponmzauus paborel 'OH ocymecTsnsgercs ycTpoicTBOM CKaHH-
poBaHus auarpamMmbl HampasiacHHocTH anTeHHB Y CJl, u mostomy ¢aset
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OTIOPHBIX HAIMPSDKCHUH OJHO3HAYHO CBA3AHEI C MPOCTPAHCTBEHHBIM IOJIO-
JKEHHEM CKaHupyromeld muarpamvel. Ha Brixozax ¢asoBBIX JETEKTOPOB
00pa3yIoTcs HAIMPSKEHHS MPONOPLIUOHATIBHBIC BEIMYUHAM VIJIOBOTO pac-
COTTIACOBAHUA B IIOCKOCTSX TaHTaxa O U kpeHa y:
ug= Usmcos® u 1, = Uyysin O, (2.147)

rae © — yriaosas koopauHaTa THHEHHOrO OTKIOHCHHS OCH CKAHHPOBA-
HUS AWArpaMMbl HAMPABICHHOCTH AHTCHHBI OT HANPABICHUS MECTHOH BEp-
TUKau B KaptuHHOU miockoctd (KILn va puc.2.86).

KapTrHHas mmockocTs - 3TO MIOCKOCTh NEPHICHANKYISAPHAS HATIPABIIC-
HAIO MecTHOW Beptukamu. Ha
puc.2.86 mokazaH B BUAC OKPY>KHO-
CTH B KAPTHUHHOM IIOCKOCTH CEA
TOYKH MAaKCUMyMa CKaHHPYIOLICH
muarpamMmbl.  Oce  CKaHHPOBaHHS
OCx HaxoguTCs B LICHTPE OKPYHK-
HoctH, OykBamum MB obozHaueHo
HAMNPAaBICHHUC MECTHOH BEPTHKAJH,
A8 u Ay — cocTaBisIOIINE OTKIIOHE-
HUSl OCH CKaHHUPOBAHHS COOTBETCT-
BCHHO B IUIOCKOCTSX TaHTaXa U
KpCEHa.

Hanpsokenns us v u, SBISIOTCS
3JCKTPUYICCKUMH aHATIOraMH YIJIOB OPUCHTALMN TaHTaXa U KpeHa. B zaBu-
CHUMOCTH OT HA3HAYCHUS VCTPOHCTBA CHTHANBI PACCOTTIACOBAHMS MOCTYIA-
IOT Ha CUCTEMY U3MCPEHHS VITIOB OPHCHTALIMH WK HA CHCTEMY YIIPaBIic-
HUS OPHUCHTALIMCH KOCMUYECKOTO anmapaTa JjIsi aBTOMATHICCKOI'O N3MCHE-
HUS 5TUX VIIOB A0 33JaHHBIX 3HAUCHHH.

Cucremy, obpeaunstomyro JJCO, xsa dazoseix aerexropa ®lly u O/,
u 'OH, uHOrga Ha3pIBAIOT YCTPOMCTBOM MpeoOpa3oBaHus KOOpauHAT. B
HEM OCYIICCTBISCTCS pas3iIoKeHUEe HH(popMaIvY, TOTYICHHOH B MOMSPHON
CHCTEME KOOPAUHAT, HA JBE COCTABILIOIINC, MPOMOPLIUOHATBHEIC H3MCHE-
HUIO YITIOB OPUCHTALIMH KOCMHYECKOrO anmapara B ABYX IIOCKOCTSX Mpsi-
MOYTOJIbHOH (JCKapPTOBOM) CUCTEMBI KOOPAMHAT.

Puc.2.80 ¥rnel opMeHT aumMy KOCMMYEC-
KOFD ANNAPATA B KAPTMHHOA MNOCKOCTH.

Bonpochl 4na caMmOKOHTpons

1. TIpn KaKkHMX YCIOBHAX BO3HHKACT MOCTYMATEIBHOS WM BPAMIATEIBHOEC ABIKE-
HHUC JICTATCIIFHOTO ammapara’?
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2. Kakue cucteMbl KOOPAMHAT HCHOJB3YIOT B KAYSCTBE OMOPHBIX AT HABHTALMA
JICTATENBHBIX AIAPATOB?

3. B KakuxX CIy4adx HCIONB3VIOT 3¢MHYEO, TCOrPa()MHUCCKYI0 HITH HHCPIHAIEHYIO
CHCTEMBI KOOpAHHAT?

4. Kak OpHCHTHPYIOT OCH PA3IHYHBIX KOOPIHHATHBIX CHCTEM?

5. HazoBuTe yIBI OPHEHTALMH, HCIIOIb3YEMBIC A1 HABUTAUH JCTATCIBHBIX all-
TapaToBs.

6. [TosicHUTE TIPUHIUIT ACHCTBHS CBOOOTHOTO THPOCKOTIA.

7. ITosICHUTE MPHUHIMI ACHCTBUA MHOTOTYICBOIO PATHOBEPTHKAHTA.

8. [loAcHNUTE MPUHIMIT ACHCTBHA OJHOIYYCBOIO PATHOBEPTHKAHTA.

2.5 MemoOdbi paduosioKayUuoOHHOR20
ob630pa npocmpaHcmea

O6wue cBepeHusi

0030p BO3AYLIHOIO MPOCTPAHCTBA, 3¢MHOM KN BOAHOH MOBEPXHOCTH,
OCYILIECTBISICMBIH PaIHONOKAHOHHBIMHA CTAHIUAMH OO30PHOTO THIIA, IO-
3BOJIICT NMIPOU3BOJUTE MOUCK U JajbHEE OOHAPYKEHHE LIETCH, ONPeACTaTh
UX KOOPAWHATH W MPOH3BOIUTD OLICHKY OMNACHOCTH, PEIIATh MHOTHE APY-
T'HC 3aa9H NPH HABUTALMH JICTATCIBHBIX aNapaToB, HAABOJHBIX CYIOB U
JPYTUX JBHKYIONUXCSA 0OBEKTOB HE3ABUCHMO OT BPEMCHHU CYTOK, OCBCILCH-
HOCTH, B MIOOBIX MeTeoponorudeckux yeiaopusax. C momompio takux PTC,
pasMeIacMEIX Ha JICTATCNBHEIX anmnapaTax, B 3aBUCHMOCTH OT MX HasHa-
YCHUS, MOIYUIAIOT PAIUOTIOKAUOHHOE N300PaKEHHIE TTOACTUNIAIONICH 3eM-
HOM WM BOJHOM MOBEPXHOCTH, IO KOTOPOMY ONPEAEIAIOT MECTOMOJIO-
JKCHHC JICTATEIbHBIX AlapaToB OTHOCUTEIBHO U3BCCTHBIX HA3EMHBIX OpH-
CHTHPOB, BBUIBJISIOT THAPOMETCOPOTIOTHUYCCKHE O0PAa30BAHMS HIIH JPYTHE
MPEISITCTBUSL HA MYTH CICAOBAHMS OOBEKTOB, MPH HEOOXOAUMOCTH KOP-
PCKTHPYIOT TPACKTOPHUIO MBHKCHUS A1 00CCICUeHUsT OC30MACHOM HABH-
Talyy U PELIAKOT APYTUC 3aJaUH.

Briepsrie 6optoBrie paamonokaunonHeie cranumuu (PJIC) o03opHOTrO
THna ObLTH pa3paboTaHbl U MPUMEHEHB! B TOABl BTOPOH MHPOBOH BOWHEI
JUTSL OCYLICCTBJICHHUS HOYHOrO OOMOOMETAHHS B YCJAOBHUSAX OTCYTCTBHS
NpAMOM BUIUMOCTH LIEJEH Ha MOACTUIAIOMEH TOBEPXHOCTH.

PaGora PTC o030pHOro tumna oCHOBaHA HA CBOWMCTBAX PaIHOBOJH pac-
HPOCTPAHATHCS NPSIMOIHUHENHO, C MOCTOSIHHOM CKOPOCTBIO, & TAK:KE HA UC-
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MOb30BAHUH PA3THUHON WHTCHCHBHOCTH PATHONOKAIIMOHHEIX OTPAKCHUM
OT HECOJHOPOJHOCTEH CPEAbl PACIIPOCTPAHCHHS PAANOCUTHAIOB.

O0nacTh MPOCTPAHCTBA, B MPEACTAX KOTOPOH OCYIICCTBIISCTCS H3ITY-
YCHUC PAJHUOCHTHAJIOB, @ TAKXKE TIPHUEM OTPAKCHHBIX CHTHAIOB, HA3BIBAIOT
30HOH 0030pa. B o0miem ciay4ae 30Ha 0030pa ONpeaASIseTCs CEKTOpaMu 00-
3opa mo azuMyty @, B TOPH30HTANBHOH INIOCKOCTH U 1O yriay Mecta @p B
BCPTHUKATBHOH IIOCKOCTH, & TAKOKC MHUHUMANTBHON Ry W MAaKCHMATBHOM
Ryxe JanbaOCTSIMU ActicTBust PTC 0630pHOro tumna (puc.2.87).

XapaxkTepUCTHKH PATAUOJOKALIH-
OHHOrO 0030pa B 0OJIBINON CTCIICHH
3aBHCAT OT BHJAa JMarpamMM Ha-
MPABJICHHOCTH TIEPEIAOIEH U TIPHU-
EMHOH aHTCHH. AHTCHHBI, HANOOICE
yacto npumensemsic B PTC 0630p-
HOTO THIA, UMCIOT JUarpamMMbl Ha-
MPaBICHHOCTH ABYX OCHOBHBEIX BH-
JOB. HWIJIOOOpPA3HbIC W BCCPHBIC
(mmockue).

HrnooOpa3HpiMu HA3BIBAKOTCS
JOCTATOYHO Y3KWE AUArpaMMbl Ha-
MPaBICHHOCTH, Y KOTOPHIX IMHPHHA TIO YPOBHIO TIOJOBHHHOM MOIIHO-
CTH TPUOIM3UTEIBHO OMHAKOBA T OOOWX TJIABHBIX CCUCHUH
(puc.2.88,a)

Puc.2.87 3oHa ofaopa.

0.~ 0 (2.148)

Beeprpie amarpaMMsel XapaKTEpH3VIOTCSA CYIIECTBEHHBIM Pa3IHINEM
LIUPHHBI B TNIABHBIX ceucHUsIX (puc.2.88.0)

0, << 0 (2.149)

B GompmmucTee cnydacB PTC 0630pHOro BHIa HCHOMB3YIOT PEXKHM
UMITYJIBCHOT'O U3JTYUCHUA, YUTO ,Z[aéT BO3MOXKHOCTb OCYILICCTBUTH BPCMCH-
Hy/IO Pa3BA3KY MEXAY U3IYUYCHUEM M NMPUEMOM OTPAKEHHBIX CUTHAJIOB H,
KaK CJICACTBHE, UCIOIB30BATh OAHY AHTCHHY ISl IEPSIAIOIICTO U IPUEM-
HOTO KaHAJIOB. JTO 3HAYUTEIIFHO CHH)KACT Macca—TrabapuTHBIC XapaKTepH-
CTHKH aNMapaTypsl.

Bo muorux PTC o630pHOro tina 3aganHas 30Ha oOCIyKHBaeTCS My-
TEM paSBéprIBaIOH.[CFO ABUKCHUA JUATrPAMMBI HAIMPABJICHHOCTHU aAHTCHHBI.
Kaxnoe HanpaBicHHe B 30HE 0030pa MPOCMATPHBACTCS B TCUCHHE HEKOTO-
POro MHTEPBaIa BPEMCHH, KOTOPBIH OOBIHO HA3BIBAIOT BPEMEHEM 00IyHC-
Hust nenan. VHTepBan BpeMEHH, B TCUCHUE KOTOPOro (GOPMHUPYETCS Paanuo-
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JOKAIIHOHHOE H300paKCHUE 3aJaHHOrO paldoHa 30HBI 0030pa Ha JKpaHe
WHIUKATOPA, HA3BIBACTCS BPEMEHEM 0030pa.

VYhpaBieHUE IBUKCHHEM JAMATPAMM HAIMPABICHHOCTH AHTCHH BO MHO-
rux tunax 0030pHbix PTC waie BCEro OCYIIECTBISETCS MEXAHUYCCKUM
KayaHUEM HJIM BPAIICHUEM BCEH aHTEHHOH CHUCTEMBI B TOPHU30HTAJIBHOMU
(asuMyTaIbHON) U B BEPTHKAIBHOH (YriaoMecTHOH) miockoctsax. CkaHHpo-
BAaHUC B HEOOJBINUX MPEACIAX MPOU3BOIUTCS KAYAHUCM WM BPAIICHHCM
obnyuarenas win pedackropa aHTCHHOH cucTemsbl. [Ipu MEXaHUYECKUX M-
TONAX CKAHUPOBAHUS OOJBIINE MOMCHTHI HHEPIIMA AHTCHHBIX CHCTEM Yac-
TO SBISIIOTCS (PAKTOpaMH, OrPAHUYUBAIOIIUMHU BO3MOKHYIO) CKOPOCTh 00-
30pa, MO3TOMY B MOCICAHEE BpeMs BcE OOMbLIEE PACIPOCTPAHCHHE MTONY-
YAIOT 3ICKTPOHHBIC METObI CKAHUPOBAHHS U UX KOMOWHAIIMKA ¢ MCXaHH-
YCCKUMHU.

Prc.2.88 Buasl gUarnamMm HanpaeneHHOCTH aHTeHH PTC of830pH0ro THNa:
a) MMoofApazHan; 0) eeepHan.

B nexoropeix Tanax o63opHex PTC, nampumep B Ooproseix PTC 6o-
KOBOTrO 0030pa, pasBEPTHIBAIOLICE MEPEMCIICHUEC AHATPAMMBI HAPABIICH-
HOCTH aHTCHHBI OCYIIECTBILICTCS 3a CUET IMOCTYIATENBHOrO ABHKCHUS HO-
curensa PTC.

Meroasl 0630pa NpOCTPAaHCTBA Pa3ACTAOT HA OXHOBPEMCHHEIC H IO-
CJIeIOBATEIBHBIE.

OaHOBpeMeHHbINn 0630p MpPOCTpaHCTBaA

Ilpu ucnosap3oBanum Takoro o03opa uHpopmarms 00 HABUTAIMOHHON
00CTaHOBKE H3BJICKACTCS OJHOBPEMEHHO M3 BCCH padouci 30HBI C MOMO-
IIPK) CUCTEMBI HAMPABJICHHBIX JIYUCH aHTCHHOT'O YCTPOHCTBA, MOTHOCTHIO
3AMONHSIOUX 33JaHHYIO 30HY 0030pa, OTPAHUYCHHYIO CEKTOPAMH B TOPH-
30HTAIBHOH MIIOCKOCTH P, U B BEPTHKATBHOU INTOCKOCTH Pp, KaK 3TO IMOKa-
3aHO Ha puc.2.89.
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Bce nyun nMeroT 0AMHAKOBYIO IMHPUHY
B JBYX I'NIABHBIX ceucHUIX O, u Op.

OCHOBHBIM JOCTOHHCTBOM OJHOBpC-
MEHHOT0 0030pa SBIACTCS MHHHUMATBHOC
BpeMs, HECOOXOAMMOE ISl MOMYYCHHS Ha-
BHUTAlMOHHONW WH(pOPMALIMK B 3aJaHHOH
30HE 0030pa. OgHAKO, TEXHHUICCKAS PeaH-
3alus OAHOBPEMEHHOT'0 0030pa CONPsKECHA
¢ OONBIIMMH TPYAHOCTSAMH, OOVCIOBJICH-
HBIMH YPE3BBIMAMHON CNOXXHOCTBKO armma-
patypel. B cBa3u ¢ aTuM Takoi 0630p npu-
MEHSCTCS B CIy4asX, KOrJa IS PELICHUS
HEKOTOPBIX HABUTALMOHHBIX 3aJad  UC-
MOMB3YIOT PAAHONOKALMOHHOS H300paKCHUE OTACTBHBIX (HpParMEHTOB
MOJCTUIAIONICH MOBEPXHOCTH W 30HA 0030pa mojyvacTcs HeOompioi. B
YACTHOCTH, OJHOBPEMCHHBIH 0030p HCIOMIb3YETCH MPH PEATH3ALNH HEKO-
TOPBIX KOPPELSILIMOHHO— 3KCTPEMATBHBIX METOJOB HABCACHHS KPBLIATHIX
paxer.

Puc.2.89 PafoyaA 20Ha 0QHOEPEMEH
Horo ofz0pa NPOCTRAHCTE A,

NMocnepoBaTtenbHbIM 0630p NMpoOCTpaHCTBaA

[Ipu TakoM o030pe Bce BAEMEHTHI Pa0OveH 30HBI MOCICAOBATEIBHO
MPOCMATPUBAIOTCA OJHUM WM HECKOIBKUMH NTY4aMH, OTHOCHUTEIBHO Y3-
KHMH TI0 CPABHEHHIO C YIJIOBBIMH pa3Mepamu paboucii 30He. MeToasl, uc-
MOJB3YIOMINE TMOCICAOBATENbHBIH 0030p MPOCTPAHCTBA, MONYYUIH HAH-
GoJplIce MPAKTHYCCKOE PacHpocTpaHcHue Onarofaps MCHBIIMM armnapaT-
HBIM 3aTpaTaM IO CPAaBHCHHIO € OJHOBPEMEHHBIM 0030poM. OcobeHHO
YACTO UCHOJB3YHOTCS KPYrOBOM, BUHTOBOM, PACTPOBBIM U CIUPANBHBIN Me-
TOJBI MOCJCAOBATEIILHOTO 0030pa.

Kpyezoeoii o0630p

[Tpu xpyroBom 0630pe auarpamma HampasicHHOCTH aHTeHHBI PTC co-
BCPIIACT KPYTOBOC BPAINCHUEC B A3UMYTATIBHOH IUIOCKOCTH C MOCTOSHHOH
cKopocThio (), Kak 3T0 mokaszaHo Ha puc.2.90.

B yactHOM ciiyyae BMECTO KPyroBOTO BPALICHHUSI MOXET OCYLICCTBII-
STCS KauaHUE JUarpaMMbl B 3aJaHHOM CEKTOpe. 30HA 0030pa Oyaer mpea-
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CTaBJIATh COOOH KPYT WM CEKTOP € PAANyCOM, COOTBETCTBYIOIHUM MAaKCH-
MaabHOH manbpHOCTH aciicteud PTC.

Cranium, peanu3yIOmue

e ———IITA KPYTOBOH 0030p, ABIAIOTCS Of-

HonosumuonHeiMu PTC axtus-

HOTO THUIIA, T.€. B OXHOM MECTE

HAXOMATCS TCPCIAIOINAS U MPHU-

émHas dactu cucrtemsl. [lpu

T MPOXOKICHUU OHArPAMMEBI  aH-

Pue 2,90 Kpyroeol 08300 NpOCTRAHCTES. TCHHBI HATPABICHHS HA LICTb ]_[

Ha BXOJC MPUEMHHUKA CO3ACTCI OTPAKCHHBIN CHTHAN, JNIUTCIBHOCTH KO-

TOPOTO OMPECIACIIACTCH IMUPUHOW AUATPAMMEBI HANPABACHHOCTA B a3UMY-
TaJTBHOM TTOCKOCTH O, U CKOPOCTHIO €€ BPALLICHHSL.

st obecrieueHrs BBICOKOTO TEMIIA U HEHPEPHIBHOCTH BbIAA4uH HH(POP-
May# O [T CKOPOCTh MEPCMCIICHUS TUATPAMMBI HAIPABICHHOCTH B
MPOCTPAHCTBE MPH CKAHUPOBAHUHU MO/KHA ObITh BhicOKas. OTHAKO BpeMs,
B TEUCHHE KOTOPOTO IIENb HAXOAUTCA B NpEAeiax CKaHHPYIOMEH aua-
rpaMMBbl, JOKHO OBITh JOCTATOYHO MPOAOKUTCIBHBIM IS MOTYUCHHUS
3aJaHHOT0 MUHHUMAJIBHOTO YKCIa UMOYIBCOB Ny = 10 ? 15, orpaskeHHBIX
OT LETH, 4TO OOYCIOBICHO HCOOXOAUMOCTBIO HAKOIUICHHS SHEPTUU MAYKH
nmnynbcoB B npuéMHuke PTC. 310 00CTOATENBCTBO HAKIAABIBACT Orpa-
HUYCHUEC HA CKOPOCTh CKAHUPOBAHMSI TUATPAMMBI HANPABICHHOCTH (), KO-
TOpas OTIPEAEIICTCA CIECAYIOMNM COOTHOIIEHHEM

Q(I§®(IFCH/NMI/IH3 (2150)
rac i, - 9acToTa CACIOBAHUS MPUHUMACMBIX UMITYJIBCOB.

OnHoti n3 ocHoBHEIX Xapakrepuctuk PTC xpyrosoro ob3opa sBisercs
BpeMsi 0030pa, T.C. BpPEMS OZHOKPATHOI'O MEPEMCLICHUS CKaHHPYIOLICH
JuarpaMMBbl HAIIPaBICHHOCTH B IpeAeiIax 3aJaHHOTO CEKTOpa

Tox =Dy / Q,, (2.15D)

rae - ®,— cexrop ob30pa.
Ecnu mupuHa quarpaMMsl HapaBIEHHOCTH B TOPU30HTAIBHOM IIJI0C-
KocTh O, , TO CKOPOCTh BPALICHUS AaHTCHHBI OYACT paBHA

Q,=0,/ 1, (2.152)
rae = Ny ! Fn. (2.153)
IMoxcrasass (2.153) B (2.152), noayuaum
Oualen
Q,=—. 2.154
= (2154

MHH
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IMpu xpyroBoM 0030pe CEKTOp 0030pa B TOPH3OHTAIBHOMN TIOCKOCTH
paBcH
&, =2x, (2.15%)
a B BepTHKaJ’IbHOﬁ IIOCKOCTU PABCH IMIHUPUHC AUarpaMMbl HaIllpaBJICHHO-
CTH B 3TOU TUTOCKOCTH
@B:("DB_ (2156)
CremoBaTeabHO, BpeMs, HEOOXOIUMOE /Il OJHOTO UK 0030pa,
MOYKHO OTIPEACTHUTE CIICTYFOITHM 00pa3oM:

o 2N
TOKZQ =5 ;‘“H . (2.157)
a a Cl

B wactHOM ciyuae cekropHOro 063opa quarpaMma HanpaBJICHHOCTH
AHTCHHEBI Ka4aeTcsl B HEKOTOpoM 3agaHHoM cekrope @D, Torma HeoOxomu-
MO€ BpeMst 0030pa OyaeT paBHO

D, DyNygm
T, >—% = —0 (2.158)
Q(I ®(1FCJ'I

Beipaskenus (2.157) u (2.158) moka3siBaroT, YTO COKPATUTE BPEMS 00-
30pa BO3MOXKHO 32 CUET PaCIIUPCHHUS AUATPAMMBI HAMPABICHHOCTH U VBE-
JMYCHUS YaCTOTHl CICAOBAHUA UMITYIbCOB. OTHAKO, 3TH MAPaMETPHI OIpe-
JETAIOTCS HEOOXOAUMOU paspeliaroiiei CnoCOOHOCTBIO CHCTEMEI IO YTJIO-
BBIM KOOPJUHATAM H OZHO3HAYHOCTBIO H3MEPCHHS JATbHOCTH, IIO3TOMY Ha
HX BBIOOP HAKIIAJBIBAIOTCS ONPEIACIEHHBIC OTPAHUICHHS.

B xauectBe mHaukatopHerx yerpoiicts B PTC kpyrosoro o03opa wc-
nomnb3yroTes uHaukatopel TunoB B u C (MKO), mpuHiuner oroOpakeHus
UH(OPMALTUH HA KOTOPBIX PACCMOTPEHHI B pasaene 2.1.

B psange cnyyacB mpuMEHEHHE METOAA KPYroBoro od3opa OrpaHu4rBa-
eTCd HM3—32 OTHOCUTEIBHO HH3KOU paspemaromeii cnocodnocta PTC mo
VII0BBIM KoopauHataM. [loBelmeHue paspemaromeil cnocoOHOCTH CBS3a-
HO ¢ HEOOXOAMMOCTBIO CY’KCHHS JUATPAMMBI HAIIPABICHHOCTH, U COOT-
BETCTBCHHO, C YBEIMUCHUEM Macca—TabapUTHEIX XapaKTCPUCTHK AHTCHHBI,
YTO, B CBOKO OYCPEAb, MOJKET BBI3BATH OOJBINHE TPYIHOCTH IMPH IKCILIYa-
TaINH almapaTypel, 0COOCHHO MPH Pa3MELICHUH €€ Ha JICTATCIBHBIX aIlIa-
patax. C apyroii CTOPOHBI, MEPEexo Ha 00JEC KOPOTKHE BOTHBI, HAMPUME]
Ha MHJJTAMETPOBBIC, MIPUBEACT K 3HAYUTEIBHOMY VBEIUUYCHHIO 3aBUCHMO-
CTH NAPaMCTPOB CHUTHAJIOB, PACIPOCTPAHSIOIUXCA B atMocdepe, OT Me-
TEOPONOTHYECKUX YCIOBHH.
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Kpome Toro, paanonokainoHHOE H300PaKCHHUE HA DKPAHE HHIUKATOPA
ooprosoii PTC kpyrosoro 0030pa MOXKET OBITh PAa3MbITO 32 CUET MOCTYIIA-
TCIPHOIO ABUKCHHA HOCHUTCIIA, H TCM 60.]'[1)].[[6, qcM 60.]'[})]1[6 CKOpPOCTb HO-
cUTEN. JTO MPOUCXOAUT HU3—32 TOTO, UTO 32 OJUH LUK 0030pa 7%, HOCH-
TCIIb CO CKOPOCTBIO V YCIIEBACT CMECTHTRCS HA PACCTOSIHUC

R=V Ty (2.159)
U KOKIas TOUKA H300PaKeHUS PA3MBIBACTCS HA 3TY BEITUYHHY.

Burmoeoli 0630p

ITpu BUHTOBOM 0030pE MPOCTPAHCTBCHHOS ABIKCHHE AMATPAMMBI Ha-
MPABJICHHOCTH AHTCHHBI MPEACTABIACT COOOH KOMOWHAIMIO KPYTOBOTO
BPAIICHUS AUATPAMMBI B TOPHU3OHTAIBHOH MIOCKOCTH CO CKOPOCTHIO {, U
MOCTEMCHHOT O TICPEMEIICHUS €€ B BEPTHKAIBHOH TIOCKOCTH CO CKOPOCTBID
Qg. Ilpu 3TOM Kakaas TOYKA JUArpaMMBl HATIPABJICHHOCTH JBIKETCS II0
auHun Oau3KoM K BUHTOBOH (puc.2.91). OOparHbIil X0ox AHarpaMMbl B BEp-
TUKAJIBHON MJIOCKOCTH, KaK MPABHIIO, COBEPIIACTCS 3HAUYUTCIIBHO OBICTPEE.

' [Tpu peanuzanmy BUHTOBOTO 00-
30pa BaXKHO HE TOJBKO COIVIACOBA-
HUEC CKOpOCTH BpamneHus ), ¢ Jac-
TOTOU CJICOOBAHUS UMITYIBCOB F; U
LIIUPUHOW JUArPaAMMbl  HAITPABJICH-
HOCTH aHTECHHBI O,, HO u obecreue-
HUC TCPEKPBITHS CMEIKHBIX BUTKOB
MPH JABWKCHHH JAHATPAMMBI B BEp-
THKAITBHOW TIIOCKOCTH. JIJ1 HCKITIO-
YCHHSI TPOMYCKA LCNCH MpaKTHUC-
Puc2 91 BuHToeod ofizop npocTpaHoTea.  CKM OOCCIICUHBAIOT JBOMHOE MEPE-
KPBITHC BHTKOB. TakuM oOpaszom,
IpU MAPUHE JUArpaMMBl HAIIPABICHHOCTH B BEPTHKAIBHOU ITOCKOCTH O
JuarpamMma J0JKHA CMECTUTRCS B OTOH IIOCKOCTH 34 OJUH 000POT aHTCH-
HbI B TOPH30HTAIBHOH JIOCKOCTH HA YTOJI
Adg =03/ 2. (2.160)

Tak kak ogquH 00OPOT AMArPAMMA HAMPABICHHOCTH B FOPU30HTATBHON

IJIOCKOCTU COBEPIIACT 3a BPeMsI

Hh=2n/8,, (2.161)
TO CKOPOCTh OTKJIOHCHUS B BEPTUKAIBHOU IJIOCKOCTH, ¢ YIETOM JBOWHOTO
MICPEKPBITHSI BUTKOB, Oy ST paBHA
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Qﬁ:%:%' (2.162)
2t 4z
Ecnu 3a1aH cexTOp MEPEMEIICHHUS JUarpaMMbl HAITPABICHHOCTH B BEp-
THKAJIBbHOH MI0CKOCTH ®p, TO BpeMs BHHTOBOrO 0030pa MOXHO OIpere-
JUTH CIEIYIOLIUM 00pa3oM
> Pp_ APy
P00 ©pQa

IMoncrasass 3HaucHue Q, u3 (2.154) B (2.163), monyuaum OKOHYATEITb-
HO

(2.163)

4@ Ny
®a®BF;:n

Paccmorpum mpuMep BHHTOBOrO 0030pa HMIIOOOPa3HBIM TYYOM IS
THIOBBIX JaHHBIX. @, =3" ; Op =3° ; D= 200; N =10; F; = 400 nmr/c.
Pemias ypaBuenue (2.164) ¢ npuBeaeHHBIMU AaHHBIME, TIOyanM 75,;=40 c.

CTpeMiicHIE TOBBICUTH paspemaroilyo cnocodnocts PTC no yriossiM
KOOpPAMHATAM 33 CUYET CYKCHHS AUArPaMMBbl HAMPABICHHOCTH AHTCHHBI
MPHUBEAET K BO3PACTAHUIO BPEMEHH 0030pa.

Taxkum oOpaszoM, mpu y3KHUX AMArpaMMax HaMpaBICHHOCTH W J0CTa-
TOYHO OOJBIIMX CEKTOpPaX 0030pa HHGpOPMALIUS O LCIIX, HAXOTIIIUXCH B
30HE 0030pa, OVAET mocTynatk ¢ OONBIIOH JUCKPETHOCTBIO. JTO 3aTPYA-
HSICT OMPEACICHNUE TCKYIUX HABHTAI[HOHHBIX MAPAMETPOB LICIACH, IBUXKY-
LIUXCS ¢ OOJBIIMMU CKOPOCTSIMHU.

YMEHBIICHHE BPEMECHU 0030pa MOXKHO MOJVIUTh C MOMOIIBIO MHOTO-
KaHAIBHOrO Metona o03opa. Takod MeTon JIErKo MOSCHHTh Ha MPHMEPE
KCIIOIB30BAHUS HECKOMBKUX OAHOTHIHBIX PTC, kaxkmas u3 xKoTopsix 00-
CITY’)KUBAECT CBOHM Oonee V3KHH CEKTOP B MPEAciaxX 3aJaHHOTO ITHPOKOTO
cekropa 0630pa. Kpome Toro, MHOrOKaHaIbHBIH METOA MOKET OBITH pea-
au3oBad u B ogHol PTC, anTeHHast cHCTeMa KOTOPOH HMEET HECKOIBKO
JCTICCTKOB AUATPAMMBI HANPABJICHHOCTH, MECPCKPHIBAIOIIMMH BECh 3aJaH-
HBIA CEKTOp MO yray Mecra (puc.2.92), mpuuéM KakIblli U3 JCMECTKOB
MOAKIIOYEH K CBOSMY KaHATY mpuéMa U 00pabOTKH CHTHAOB.

(2.164)

OB —

165



Jlenectkn dopmupyroTes oT-
JENbHBIMH aHTEHHAMH WM OT-
JEAbHBIMU H3Iy4YaTCIsIMH, CMe-
MEHHBIMHA OTHOCHTENBHO (Pokyca
napaboNuIecKOro 3epKana, HIH
AHTCHHOM CHCTEMOH B BUJAC ILIO-
CKOU QHTCHHOH PCINCTKH. YTOI
MECTa ONPEACTIETCS HOMEpPOM
KaHana, Ha BBIXOJAE KOTOPOro IO-
saBigercss curHan or uemn. Ilo
a3zuMyTy B DTOM Cay4ac MOXKCET Puc292 MHoronenecTkoead guarpam-
HNPOU3BOAUTBCS KPYrOBOE WIIH M3 HAMPAENEHHOCTA GHTEHHEI.
CEKTOPHOC CKAaHUPOBAHUC [2].

TouHOCTE M3MEPEHUS YIVIOBBIX KOOPIWHAT, TAKKE KaK M YITIOBas pas-
pelaromas criocoOHOCTh CUCTEMBI, 3aBHCUT OT IIUPHHBI NAPLHATbHBIX V-
4uell B a3UMYTaJIbHOU U YTJIOMECTHOM IJIOCKOCTSIX.

Meron BUHTOBOTO 0030pa MPOCTPAHCTBA NMPHMCHSICTCS B HA3EMHBIX U
kopabenpabix PTC pampHero oOHapy:KeHHs LICTEH, ONMPEACTICHUS HX Me-
CTOIIOIOKEHUS M APYTHIX HABHUTALMOHHBIX TAPAMETPOB.

CnupanbHbili 0630p

CrimpanpHBI 0030p, TAKKE KAaK W BHHTOBOW, MPEIACTABIACT COOOU
KOMOHHALHIO KPYTOBOTO BPAILICHHS JHATPAMMEI HAITPABICHHOCTH AHTCHHEI
C OZJHOBPEMCHHBIM M3MCHCHHEM VIJIa MEXKIY OCIO BPAILCHHS U OCBIO JHA-
rpammsl ¥ (puc.2.93).

Paznmmune 3axmrouacTes B BEMUYHMHE 9TOTO YIJIa: IPU BUHTOBOM 0030pe
y > 45° a npu cimpansHoM § < 45°.

Ilpu paseHCTBE CEKTOPOB 0030pa B A3UMYTATBHOH M YITIOMECTHOH
IIOCKOCTSIX, T.€., KOrJaa

O, =D =D, (2.165)
BpeMst 0630pa T, Ipu TBOWHOM NEPEKPHITHH BUTKOB CITUpPATH OyIET paB-
HO

2n D
Toc =——, (2.166)
O Qa
rae 2, — yIIoBast CKOPOCTh BPAIICHUS JHATPAMMBI HAPABJICHHOCTH BIOIb
BHUTKA criupaiu; © — mupruHa CUMMETPUYIHOH AUArPAMMBbl HATIPABICHHOCTH

AHTCHHBI
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0=0,=0; (2.167)

- CKOpOCTh BpAIICHUS JHATrPAMMBI
HAIPABICHHOCTH OMPEACISCTCS TaK-
JKe, KaK U IIPH KPYroBoM 0030pe, HO ©
y4ETOM MPOCKIMU AUArPaMMBI Ha-
MPABICHHOCTH HA IIOCKOCTh Bparie-
HUS

OF,
O =——  (2.168)

Ny SIny

Toraga BpeMs OZHOTO ITUKJIA CIH-
panpHOro 0630pa OyaeT paBHO

= 28O Ny . (2.169)

@,

ITpu cnupanapHOM 0030pE [T ONPEACICHHUS YIIOBBIX KOOPIHHAT, KaK
MPABIJIO, IPUMCHSIIOT WHIUKATOP CO CIIUPATBEHOM pa3BéPTKON avia, B KO-
TOPOU NIy 3ICKTPOHHO—TIYUCBOH TPYOKH MOBTOPSICT ABHIKCHUC AMATPAM-
MBI HAITPABICHHOCTH AHTCHHHI.

YacTHBIM ¢IydacM COHPAIbHOrO 0030pa SBISICTCS KOHHYCCKOS CKAHM-
POBAHUC aUArpaMMBl HAIPABICHHOCTH AHTCHHBI, KOTOPOE HCIIONB3VETCS
MPH PEATH3ALNH AMIUTHTYTHO — (ha30BOr0 METOAA U3MEPCHHUS YITIOBBIX
KoopauHar [2].

VYrom MexAy OCBIO BPAIICHUS U OCBIO AHATrPAMMBI HAMMPABICHHOCTH Y
MPU KOHHYCCKOM CKAaHUPOBAHHH MOCTOSHEH U OOBIYHO HE MPCBHILIACT IIH-
PHUHBL qUarpaMMbl HanpasiacHHocTH . J{ns pacuéra BpEMEHU OXHOTO IHK-
Ja KOHMYECCKOrO CKAHUPOBAHHUS UCIHOJIB3YCTCH Ta ke (QopMyia, UTO U IS
OMPEACICHHS BPEMCHH CITUPAIBHOTO 0030pa.

Puc.2.53 CnupaneHelit oBzop npocTpaHcTEa,

T

oC

Pacmpoenslii (cmpoyHbiil) 0630p

Taxoit 0030p SBISICTCSI PA3HOBUAHOCTBIO BUHTOBOTO 0030pa C OrpaHH-
YCHHUEM CEKTOpa 0030pa B a3UMYTAIBHOH TIOCKOCTH (pHC.2.94).

Bpems o630pa onpenensercs Takke, Kak v Mpu BHHTOBOM o030pe. [Ipu
HUCIIOJIBb30BAHHUHN y3KOI\/'I CI/IMMCTpI/I‘IHOI\/'I AuarpaMmbl HaIIpaBJICHHOCTU aH-
TCHHBI, T.€. KOTAa

0.=0;=0, (2.169)
BpPEMsI OJHOTO I[HK/Ia PacTPOBOro 0630pa OyACT paBHO
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(2.170)
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Puc.2.24 Pactpoesiit 0B20p npocTpaHcTea. Puc2.95 PacTpoBeld noKCK Lenu.

INownck nemnelt ¢ mOMOIIBIO PACTPOBOrO 0030pa HAXOAUT MPHUMEHCHHE B
CHCTEMaxX aBTOMATHYECKOIO COMPOBOXACHUS LENEH MO YIIOBBIM KOOPAH-
HaTaM IOC/E NPEABAPUTEIBHOIO HABEACHUS IO JAHHBIM CUCTEM JAIBHETO
oOHapyXeHUs U eneykasanusd. YToObl YMEHBIINTh BEPOSATHOCTD MPOMYCKA
LENIEH M3—3a HHEPLIUOHHOCTH CHCTEMBI 3aXBaTa LEICH Ha COMPOBOXKICHUE,
KQKABbIH LMK ITOMCKA HAIPABICHUE ABHXKCHUS JUATPAMMbl HAIPABICHHO-

CTH QHTCHHBI HM3MCHICTCS HA MPOTHBOIOIOKHOC, KaK OTO MOKA3aHO Ha
puc.2.95.

Bokoeoli 0630p

Huskasa paspemaromas crocobHocts PTC, Hcmons3yrommx KpyroBou
MeToa 0030pa, HE 0OCCICUMBACT MOIYUCHUS KAUYCCTBEHHOTO PaHoIOKa-
LUOHHOTO H300paskeHHs MOACTHIAOMEH noBepxHOCTH. [loaTomy B pszxe
CIIy4yacs, HAMpUMEP A4 KapTorpadHpoBaHus, IPOBEACHHUS PAIHOTCXHHYC-
CKOH pa3BeIkH, 0030pa MOBEPXHOCTH IUIAHET CONHCYHOM CHCTEMBI, HC-
none3yioT PTC GokoBoro 0030pa, KOTOpPHIC PasMEHIAIOT HA ABHKYIIHECS
JICTATC/IBHBIC AIMAPaThl (CAMOJIETHI, KOCMHUYCCKUC aIlapaThl).

[Mpurmun padotsr PTC GokoBoro 0030pa 3aKm04YacTcs B CICAVIOLIEM.
BronpdrozensokHas aHTEHHA, HEMOABIIKHO 3aKPCIUIEHHAS HA KOPIyCE Jie-
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TATETBHOrO ammnapara, (GOpPMHPYET IUIOCKHUH 1y4, KOTOPHH HAampaBlIcH
MEPIICHIUKYISIPHO BEKTOPY MYTEBOU CKOpOCTH HocuTels V (puc.2.96).

C MOMOIIBIO AHTCHHBI OCYIIIEC-
cTBIISICTCA OOMYUCHHE Y3KOH mO-
JOCKM Ha NOJACTUIAOLIEH MO-
BepxHocTr. 0030 3JCMEHTOB MO-
BEPXHOCTH BHYTPH  TOJIOCKH
OCYLIECTBILICTCS. CO  CKOPOCTBIO
pacnpocTpaHECHUsl PaAHOBONH IO
3ana3IbIBAHUIO

Afi = 2R1/ C,
2.171)

B Tpeacnax OT Ryue A0 Ry
HanpHAS TpaHWIA TOMOCH Ry
ONIPEIEnICTCS AATbHOCTBIO JACH-
creus PTC. B cBasu ¢ Tem, 4ro
paspemarommas cnocodbrocTs PTC mo 1aapHOCTH 3aBUCHT OT AJTUTECIBHOCTH
30HIUPYIOLIETO HMITYIIBCA, SJICMCHTAPHBIC VUACTKH MOBEPXHOCTH, PacIo-
JIOKCHHBIC HETTOCPEACTBCHHO IOJ JICTATCIBHBIM alapaToM, PaspeLiaroTcs
wi0x0. [loaTomy 3a ONMMKHIOW TpaHUIY MOJIOCH 0030pa Ry, B IMpeAcaax
KOTOPOH Pa3peIiaromas CrocoOHOCTh MO JANBHOCTH MPAKTHUECKH YXVA-
[IAeTCS HECYLICCTBCHHO, OOBIYHO NPUHUMAIOT PACCTOSHHUE OT HOCHTEI,
paBHOE OTHOU — ABYM BBICOTAM MONETA.

0030p OpOUCXOIUT 3a CUET MOCTYMATSILHOTO ABMKEHUS HocuTe s, [1o
mepe asmkeHus PTC mocnenoBaTeIbHO MPOCMATPHBACT HA MOBCPXHOCTH
MOJIOCKY 3a MOIOoCcKou. Takum oOpasom, 30HA 0030pa NPEACTABISET COOOM
MOJIOCY, MAPALICABPHYIO TPACKTOPUHU ABIKCHHUS Hocutenms (puc.2.96). Pa-
JHUONOKAIIMOHHOE N300paKCHHUE TOAYYACTCS B CHCTEME KOOPIUHAT: JAlTb-
HOCTh — MEPEMEIICHHE 1O Tpackropun. JlampHOCTE H3MEPSETCS B HANPAB-
JCHUU TOMNCPCYHOM JBUKCHUIO HOCHTES. [T M3MEPEHHUS KOOPAMHATHI
BJOJIb JIMHUH MYTH UCMONb3YIOTCS HAPABICHHBIC CBOMCTBA aHTCHHBI, M3-
MEPEHHUE MPOU3BOJUTCI METOIOM MakcumMyma B mporecce apukeHus PTC
otHOCUTEIBHO Lieu. CUrHaj, OTpakKeHHbIN ToueuHOH tenbto LI, mpencras-
ager coboll madky paauouMnyibcoB, (opma KOTOpOH ompeaemsaercs
HAIPABICHHBIMU CBOWCTBAMHU aHTCHHBI (puc.2.97).

Puc2.5%6 Bokoeod ofzop npocTpaHcTES.
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Ha Bxox mpuémHHKa 3TOT CHTHAJI IO-
crynaer npu asmxkeHud PTC no otpesky Ugyx
TPAGKTOPHM JIETATENBHOTO amnmapara L, T
KOTJa LIeJIb HaXOJUTCH B NPEJAENax Jere- ¢ !
ctka O, anteHnsl. Beauunba otpeska L |'|
COCTaBIIET MEPY JTHHEHHOTO pa3perieHns fr §

1 [y ot

Tu

Heaed B a3sUMYTaJIbHOM IIOCKOCTH IS
HekorepentHod PTC. Dto osHauaer, uto
CUTHAJIBI ABYX TOUCUYHBIX LEACH, CMEIIEH- Puc. 2597 OTpasEHHbIE HMIYILCE
HBIX BJOJIb JIMHUH IIYTH Ha PAacCTOSHHC H& BXOAE NPHEMHHKS.
MEHbIIC L, IEPEKPhIBAIOTCA HA BXOAC MPUEMHHKA U B HekorepeHtHon PTC
HE Pa3ACIIOTCS.

Hna pexxuma GOKOBOro 0030pa MO CPABHECHHIO C KPYTOBBIM 0030poM
XapaKTEpHBIM ABILIETCS OXHOPA30BOC obmyueHue uenei. Kpove toro, npu
HANPaBICHUH HAOIIOACHHS, NECPICHANKYIIPHOM BEKTOPY MYTEBOH CKOPO-
CTH HOCHUTEIS, N300PaKCHUE MECTHOCTH U Lieneil popMupyercs TONbKO Ha
Tpaeepce Tpackropuu noiéra. Jpyras BaxkHas 0coOCHHOCTE OOKOBOTO 00-
30pa COCTOHUT B VBEITHUCHHH BPEMEHH OOTYUCHHUS LU, IPOIOPLIMOHATIBHO
JATBHOCTH 10 Heé Ry

fosn = Ry Oa/c, (2.172)
rac O, - mUpHUHA JHArpaAMMBl HAMIPABICHHOCTH AHTCHHBI B TOPH30HTAIb-
HOH IIOCKOCTH.

B sToM cnyuae mpu mpoduX paBHBIX YCIOBHSX SHEPTHS OTPAKEHHBIX
CHUTHAJIOB TAKXE BO3PACTACT ¢ VBEIHUCHHEM AaitbpHOCTH Heau. Kpome Toro,
BpeMs OOITyUCHHS LEeTH NpH OOKOBOM 0030p€ 3HAUUTEIBHO OOMbIIE, YEM
npu kpyroeoM. [lostomy PTC Gokosoro o630pa obnagact CyIIeCTBCHHBI-
MH DHEPreTHYCCKUMH TpenmyinecTsamu mo cpasuenuio ¢ PTC kpyrosoro
0030pa u ganpHOCTh ActicTBus Takux PTC moxer ObITh MOIYYCHA 3HAYM-
TENBbHO OOJIBIIE, YEM MPH KPyroBoM 0030pe.

Paspemaromas cnocobHocTs B asumyrtanpHOM miaockoctd y PTC c
BIOnb(dro3emspkHpIMU anTeHHaMU B 8 7 10 pa3 nyume, yem v PTC xpyro-
Boro o03opa [15]. JanpHeiinee yBEMTUUCHHE JTMHBI AHTCHHBI U BBIHOC €&
3a MPEJCTbl JCTATCIBHOrO aNnapara NpakTHICCKH HE MPEACTABIICTCI BO3-
MOKHBIM.

3HAYUTEIBPHOC MOBBIMICHUE PA3PEIIAIONICH CIOCOOHOCTH MO  YIJIOBOH
KOOPOHHATE VAANOCHh NMONYYNUTh B Hadane 60 — X TroAoB MPOLITOro CToje-
tust B PTC GokoBoro o630pa ¢ CHHTE3UPOBAHHOM aniepTypoOi aHTCHHBI, T10-
AyuuBIIHX KpaTkoe Hazeanue PCA [7].
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[TpuHmpn  GopMHUpPOBaHUS CHHTC3HPOBAHHOW AamepTypbl MOSCHSCT

e‘m

puc.2.98.

Puc.2.55 DopmMUpoBaHWe CHHTEZMPOBAHHOR ANBPTY LI AHT BHHBI.

®dopMHpOBaHNEC HCKYCCTBCHHOTO PACKPHIBA AHTCHHBI OCYIIECTBIISICTCS
3a CU€T MOCTYMATEIBHOrO JBIXKCHHS JICTATCIBHOTO amnapaTa, Ha KOTOpoM
PasMEIIeHa anmnapaTypa, U UCIOIb30BAHUS ONITUMAJIBHOM 00pabOTKH mpu-
HUMAEMBIX KOTCPECHTHBIX CHTHAIIOB. Y IPOIICHHAS CTPYKTYPHAS CXEMa arl-
rapatypsl MpuUBEAcHA Ha puc.2.99.
A BoproBas aHTeHHA

\/ N3q n - an —= PTC GokoBoro o0630pa
z

T A ¢ mumpuHOH Jama-

rpaMMbl HaIpPAaBICHHO-
cta ®4 1O a3uMyTY H3-
ayuaer  popmupyeMeie
nepeaaruukoM 11 xore-
PCHTHEBIC HUMITYJIbCBI.
OTpaxEHHBIC CHUTHAJIBI
HNPUHUMAIOTCA 3TOU XKE
AHTCHHOM W Yepe3 aH-
TeHHBIN niepekodaTeas All nogaroTces Ha TpUEMHHIK, C BBIXOJA KOTOPOTO
uepes cornmacoBanubiil puieTp CO mocrynmaror Ha muHUM 3aaepxku JI3 u
Jance Ha cymMmmaTop X. Bpems 3amepikku B KOKI0H COCCIHCH JIMHUH OTITH-
YaeTcs Ha MEPUOJ MOBTOPCHHS 30HIUpYIOIUX curHainos 1,. Tpebyemere
cootHowmeHus a3 odecrieunBaroTcs (Ha3oBOH XapaKTEPUCTHKOW COriaco-
BanHoro ¢unetpa C®. B pesyasrare 3a Bpems moaéra Hocurensa PTC mo
TPAcKTOPHH HA YYacTKe [ KOTEpEeHTHO CYMMHPYIOTCS BCE NPHHATHIC Ha

(e,

co k— mp

Puc2 93 CrpykrypHan crema PCA
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3TOM VYACTKE OTPAXKEHHBIC CUTHANBl W (OPMHPYETCS BBIXOTHOU CHIHAI,
COOTBETCTBYIOLINH NPUEMY CHTHAJIOB CHHTE3HPOBAHHOM JUArpaMMBI Ha-
MPaBICHHOCTH MWHUPHHOU Oac. Ponb anmepTypbl aHTCHHEI B JAHHOM CITydac
HTPAET yIacTOK TPAEKTOpHHU monéra Hocurels. Pasvep 3roro yuacrka om-
peenseTcs BO3MOKHBIM BPEMEHEM KOTCPEHTHOH 00paboTKU OTPasKEHHBIX
CHT'HAJIOB.

Ecnn, nanpumep, neraTenbHBIHN anmapat ABIKETCS 0 MPAMOIMHEHHON
TPAeKTOPUM BJOJIb OCH X CO CKOPOCTBIO V, TO mpu yaanenuu nenu LI ot
JIMHUY TONETa Ha paccTosHue R (puc.2.98) ToueuHas 1eib Ha YIacTKe my-
TH HOCHUTEIA

L=R,0, (2.173)
00JIyIaeTCsl B TCUCHUE BPEMCHHU
toon=L/IN=RyOs/ V (2.174)
IMpuanmas
Or=A/dx, (2.175)
rae da - THHEHHBIN pacKpbiB aHTCHHE OopToBoii PTC, moxyuum
L:R0)u/dA u Z‘OGHZRo)\,/dAV (2176)

3a BpeMs mpHEMa CHTHAIOB OT LETH HX YacTOTa H3MCHSICTCS BCICACT-

BHE JOMIEPOBCKOTo 3G deKTa oT f o+ |[Fylyaxe A0 fo- [Fufsaxe, THAE
Folace =V OA/ L=V / d,. (2.177)

Orcroga crmeayer, 4TO NPH TAPMOHHYCCKOM 30HIUPVIOIIECM CHTHATC
OTPKEHHBIH CHUTHAN JIUTCIBHOCTBIO o5, OVAET ITHHEHHO—YACTOTHO-
moxymupoBanubiM (JIUM — curaas). Jljast Takoro curaana MOKeT ObITh MO-
CTPOCH COTNACOBAHHBIN CXKUMAIOMHN QUIBTP, YKOPAYHUBAIOIIUH €ro AIH-
TEMBHOCTh. J[TUTENBPHOCTE CXKATOrO CHUTHANA HA BBIXOAC Takoro guibTpa,
KaK M3BECTHO, 0OpaTHO MpOonopUHoHaibHA mupuHe crnektpa JIUM — cur-
HAJa ¥ B HALIECM CITy4ac COCTABJISCT

1 d

T = =—,
2V

CK 2F

JIMAaKc

(2.178)

YTO COOTBETCTBYET NMEPEMELICHUIO LIEIH OTHOCHTEIBHO JICTATEIBHOIO all-
rnapaTa BIOJIb JIMHUH MOJIETA HA
AL =ty V=da /2. (2.179)

CrenoBaTenbHO, PH ONTUMANTBHOH 00paboTKe MPUHUMACMOTO CUTHA-
Ja JBE LETH, PACIONOKCHHBIC HA NPSAMOU, MapaICIbHOH MyTH JIETaTClIb-
HOTO ammapata, OyayT paspelaThcs NpU VAATICHHH APYT OT ApYyra Ha pac-
crosiaue Oonee dy / 2. DTO COOTBETCTBYET TOMY, YTO LIHMPHUHA CHHTE3HUPO-
BAHHOW JAUArpaMMBbl HAITPABICHHOCTH AHTCHHBI PABHA
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@ACZAL/ROZdA/zRo. (2180)

[Ipu yranenun uenn pacctosHue . YBEIUYHBACTCS, HO IIHPUHA CHHTE-
3UPOBAHHOM AMArpaMMbl HANPAaBICHHOCTH VMCHBINACTCS OOpaTHO mpo-
MOPLIMOHANBHO [, MO3TOMY paspeIiacMoe PacCTOSHHUE BAOIb TUHHH MYTH
0CTaéTCs MOCTOSHHBIM, HE3aBHCUMBIM OT JATBHOCTH Ry U AJHHBI BOIHBI A,
U OTNPEACTACTCS TOIBKO Pa3MEPOM PEaTbHOH aHTCHHEI

AL> dn/2. (2.181)

PaccmoTpum tunosoit mpumep [11]. Tyets @, =5,7°; L=3cMm;
Ry = 60 xm.

Torma L=6-10"-10" =610’ m;

dy=3-107/10"=3 10" »;
AL=3-10"/2=1510"m;
Ouc=1,5-10"/6 -10* =2.5-10° pax=1,4 10" rpaz.

Peanpnrie mapamerpsl PTC mon BiausHHEM pa3HOro poaa AecTaOHIuU-
3upyImuX (GaxkTopoB MOryT ObITh Xy:Ke pacuéTHbix. QIHAKO SCHO, YTO
PTC ¢ cuHTE3upOBAaHHBIM PACKPBIBOM MOT'YT OOECIICUHTh BECbMa BEICOKYIO
VIJIOBYIO Pa3peIIaIOIy 0 CIOCOOHOCTD

[Mpuamunuaneras ocobennocte PCA 3axmovaeTcs B TOM, YTO HAIPAaB-
JICHHBIC CBOMCTBA CHHTC3HPOBAHHOTO PACKPHIBA M VIJIOBAS Pa3peIIArOINas
cnocobHocTh B Takod PTC ynyumaercs mo Mepe pacliupeHus] JuarpaMMel
HapaBIeHHOCTH O, (M YMEHBILICHHS rabapuTOB) pPEaabHON aHTCHHBI, Du-
3HYECKYIO CYIIHOCTB 3TOTO SBICHUS MOXKHO MOHATh U3 PACCMOTPCHUS
MpUHLUNA AcHcTBHS (hasupoBaHHON aHTCHHOH peiéTku (DAP).

B muorosnemenTHot nuneiiHoit AP xapakTepucTHka HANMPABICHHO-
cti POpMUPYETCS MOCPEACTBOM BEKTOPHOTO CYMMHPOBaHHA (T.€. C ompe-
JenéHHBIMU (ha30BBIMH CIBHUTAaMH) CHTHAJIOB e aneMeHToB. [upuHa ana-
rpammbl HanpasicHHocTH P AP onpenensercs nMHON e€ MTUHEHHOTO pac-
KpBIBa H ¢1a00 3aBHCUT OT HANPABJICHHBIX CBOUCTB OTIACIBHBIX 3JIEMCHTOB.
B PTC ¢ cuHTe3MpOBaHHBIM PaCKPBIBOM PEATBHYIO aHTCHHY MOXKHO pac-
CMaTpHUBaTh KaK BIEMEHT HEKOTOPOH BooOpaxacmoin nuHeiinod DAP, 3a-
HUMAIOLIEH MMOCICI0BATCIFHO BO BPEMEHH H B MPOCTPAHCTBE MOIOKCHHUS,
COOTBETCTBYIOIINE MONOKECHUAM 3JICMCHTOB peanbHoH pemétku. [Ipu 6o-
KOBOM 0030p€ 3THMHU MONOKCHUSIMH SBJSIOTCS TOUKH HA TPACKTOPUH JBH-
JKEHHS IeTaTeNnbHOro annapara, B Kotoperx PTC nznydaer wnu npuHuMaet
HUMIYIbCHBIC CUrHATBL. [IpUHATHIC CHTHANBI 3aITOMUHAIOTCS, & 3aTEM CyM-
MHUPVIOTCS ¢ ompeacnéHHeivu asamu. Tpebyembie cooTHoweHus ¢a3s
obecneunBaroTes (Ha30BOM XapaKTCPUCTUKOUN coriacoBaHHOro QuiabTpa. B
pesyasTate odpasyercs 3ddekr, mogoOHBIH MHOTO3ICMEHTHOW PCIIETKE.
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HampagieHHocTh Takoii BoOOpaskacMoOM PEIIETKH ONpPEeaeNIeTC ATHHOU
OTpe3Ka TPacKTOpHH L (CHHTC3HPOBAHHOTO PACKPHIBA), HA KOTOPOM CYILIC-
CTBYET PAJHOJOKALHOHHBIA KOHTAKT C LEIbI0. SICHO, YTO AJHHA 3TOTO OT-
pe3Ka YBEIMYMUBACTCS MO MEPE PACIIMPCHHS AUArPaMMbl HAIPABICHHOCTH
peanbHOM aHTCHHBL.

PTC ¢ cuaTE3upOBaHHBIM PACKPEIBOM MMEIOT psia orpanuyucHui. OxHO
U3 HUX COCTOUT B TOM, YTO IPHU NMPHUOIMKCHUH 30HBI 0030pa K JIMHUH Y TH
VIJI0Bas paspeliaromas CIoCOOHOCTh PE3KO yXyAWaercsa. Tak, mpu yrie
HAKIOHA y4a B, = 6° paspemenue najaer npuMepHo B 10 pa3 mo cpaBHe-
Huto ¢ PTC GokoBoro o63opa [12]. 910 HE MO3BONAET MOAYIUTH PAIHONO-
KaLIMOHHOEC H300paskCHHUE ¢ BHICOKOHM paspeliaronmei criocoOHOCTBIO B IC-
peaHeit 30He 0030pa BOMM3H TMHUK MYTH H HEMOCPESACTBCHHO MOJ HOCHTE-
aem PTC.

Kpome toro, PTC ¢ cHHTE3HpOBaHHBIM PACKPBIBOM OYECHb YYBCTBH-
TCJIbHBI K (baSOBbIM HCCTa6I/IJ'IbHOCTHM. dazoBric OOrpCImHOCTU BBI3bIBA-
I0TCA CJ'Iy‘IaI\/'IHbIMI/I U3MCHCHUAMU YaCTOTBI TCHCPATOPOB, OH.II/I6KaMI/I yCT-
poticTa 00pabOTKH, YCIOBUIMHU PACHPOCTPAHCHUS PAIUOBOIH B aTMOC(hE-
pe u T.a. M3MEHECHUsSI CKOPOCTH M OPHCHTALIMH HOCHTENS TAKKE CO3AAIOT
HUCKKCHUS PAIHOIOKALIMOHHOTO H300PAKCHHS MOACTUAOIICH MOBEPX-
HOCTH. [ UCKITIOYCHUS 3TUX HCKAXKCHUH MO0 oTpabaTHIBAIOT U3MEHE-
HUA CKOPOCTHU U CTa6I/IJ'II/ISI/IpyIOT OPOCTPAHCTBCHHOC IMOJIOXKCHUC AHTCHHBI,
b0 CTAaOWIM3UPYIOT JAHHBIC, T.€. BBOMIT B YCTPOWCTBO CHHTE3A PaJHO-
JIOKALIMOHHOTO M300PaKCHHS MTOMIPABKHA HA U3MCHCHUS CKOPOCTH M OPHCH-
TauH. Bcé 310 3HAUMTEIBHO YCIOXKHACT CXCMHOC U KOHCTPYKTHUBHOC I10-
ctpoenue PTC ¢ cuHTe3upoBaHHON anepTypoH.

Bonpockl Ansa caMOKOHTPONA
1. C xaxo¥ UCARF0 MPHMCHSIIOT MCTOIBI PATHOIOKAIIMOHHOTO 0030pa MPOCTPAHCT-
Ba?
2. HazoBuTte HanboIee pacnpOCTPaHSHHbBIC METOIBI PATHOIOKAIIHOHHOTO 0030pa
MPOCTPAHCTBA.
. [osicHUTE IPHHLUAT OJHOBPEMEHHOTO 0030pa MPOCTPAHCTBA.
. Kak peamu3yror MeTox kKpyrosoro o03opa?
. Kak peamm3yror meron sBuHTOBOTO 0030pa?
. Kak peamu3yrot MeTox criparsHOTo 0030pa?
. [osicHuTE OCOOECHHOCTH PeaTH3alMH PACTPOBOTO 0030pa.
. B uém 3axmouaercs npuamun padotel PTC 6okoBoro o630pa?
. Kax dopMupyeTcs CHHTE3HpOBAHHAS ANIEPTYPA AHTCHHBL

O 0 I ON W W
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2.6 Memodbi onpederieHusl
MecmonosioxeHuss o06bLekmoes

Obwme cBemeHus

MecTononoeHue JIETaTeNbHOTO aIapaTa — 3T0 MPOCKIUS €ro LEHTPa
Macc Ha 3EMHYIO MOBEPXHOCTb. MECTOMOIOKEHUE ONPEACTIACTCA KOOPIH-
HATaMH, OTCUYUTHIBACMBIMH B TOH WMJIM MHOUM CHCTEME (IPSMOYTOIBHOM, MO-
JIpHOH ®  ap.). s XapaKTepUCTHKH MECTOMONOKEHHUS HCIOIb3YIOT MO-
HSTHUS O MOBEPXHOCTSX U JIMHUSIX TTOJIOKCHHSL,

[ToBepXHOCTBIO MOTOKEHUS HA3BIBACTCS TCOMETPUICCKOE MECTO TOUCK
MPOCTPAHCTBA, UMCIOIIEE MOCTOSHHOC 3HAUCHHE KaKOTO—ITHOO HaBUraLlH-
OHHOro napamerpa. K HaBHralmoHHBIM MapaMeTpaM OTHOCAT BBICOTY IO-
76Ta NETATENBHOrO amnmapara, €ro JaTbHOCTh  OTHOCHTENBHO OMOPHBIX
MYHKTOB, VIJIOBBIC KOOPAUHATHI, CKOPOCTh moETa U ap. B kauecTtse onop-
HBIX MyHKTOB MOT'YT OBITh MCIIOJIb30BAHBI HA3CMHBIC PATUOMASIKH, HABUTa-
LMOHHBIC COYTHUKH, PA3IUYHBIC OTPAKATEIN PAJUOBOIH U T.J., MTOJOKE-
HUC KOTOPHIX B BRIOPAHHOU CHCTEME KOOPIUHAT B KAXKIBIH MOMCHT BpeMe-
HU U3BECTHO C BBICOKOW TOYHOCTBIO.

[lepeceucHne B MPOCTPAHCTBE ABYX MOBEPXHOCTCH MOJTOKCHUA 0Opa-
3VET TUHHUIO NOTOKEHHS JICTATEIBHOTO aIMapaTa, BCE TOUKH KOTOPOH Tak-
JKE XaPAKTCPUIYIOTCS HCU3MEHHBIM 3HAYCHUEM TOTO MJIH HHOT'O HABHUIALIH-
OHHOT0O TIapaMeTpa (MHOrAa €€ Ha3bIBAIOT H30JIMHUCH).

®DopMBI MOBEPXHOCTSH U JTUHHIA MONOKCHUS OMPSACISIOTCS BUIOM HC-
MOIb3YEMOr0 HABUT'ALIMOHHOTO TIapaMeTpa.

Tak, ecnu COXpaHsITh MOCTOSHHOM AAJBHOCTh R 10 OMOPHOrO MyHKTA
OIT (puc.2.100), To MOBEPXHOCTHIO MOJIOKCHUS OYACT chepa ¢ paguycom,
paBHBIM R, a TUHUCH MOJOXKCHUS TS KaKOH—1u00 (PUKCHPOBAHHOM mToC-
kocta I (puc.2.101), mepecexaromieii chepy, OyACT OKPYKHOCTS.

v

P )
Puc2.100 Cdepuueckan Puc2. 107 JTMAMA NONOHEHWA B BHOE
MOBERXHOCTE NONOHEHMA QKL EKHOCTH.
npu R = const.
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B xauectse mpumepa Ha puc.2.102 nokazaHo mepecedeHHE ABYX paB-
HOCUTHAJIBHBIX IIOCKOCTEH, (opmupyembix kypcosbiM KPM u rmmccan-
HelM ['PM pagpoMaskaMu CHCTEMbI HHCTPYMEHTATIBHOM MOCaAKH. JTO Te-
peceucHue GOpPMHUPYET TUHHUIO TONOKEHUS (TJIHCCALY), KOTOpast OIpPeaACs-
€T TPAaeKTOPHIO CHIDKEHHUS JIETATENBHOTO ammapara Ha B3JETHO—
nocaaounyro nonocy BIITL

Mecrononoxkenue era-
TEMBHOTO ammaparta, B BUAC
TOYKH MPOCTPAHCTBA, OIpE-
JIENAETCS TIEPECEUCHUEM TPEX
MOBEPXHOCTEH  TMOJOXKEHUA,
WM ABYX JUHHH MOIOXKCHUS,
WIH TOBEPXHOCTH M JHHUH

e
KPM MnockocTe

TUCCALE
moyioskeHusl.  Takoi  ¢mocod

P ONPEACNECHUST MECTOMOIOKE-

HU MHOTJA HA3bIBAIOT CIOCO-

Puc2 102 DopmvpoBaHie NMHAK NONDKEHKA - Gom TUHUE nonoxkeHus [15].
rMHCCagk. OH T1O3BOJSICT  OMPEACIATH

MECTOHAXOXKIECHHUE JIETATEIBHOTO ammapara 6e3 yuéra u gaxe 0e3 3HaHUSA
MPOHACHHOTO MM paHee IMyTH. BBuAY Takoro MOCTOWHCTBA OH TONYYHI
HIUPOKOE PACIPOCTPAHCHUE B HABUTALIUU JIETATENbHBIX AINapaToB.

B coorsercTBHE € BHAOM HCIOIB3YEMOIO IAPaMETPa Pa3IHUAIOT Ue-
TBIPC OCHOBHBIX METOJA ONPEACICHUS MECTOMONOXKEHHS O0BCKTOB. AATb-
HOMEPHBIN, Pa3HOCTHO— JATBHOMCPHBIN, YITIOMCPHBIH U KOMOWHHPOBAH-
HBII YITIOMEPHO—AATbHOMEPHBIH.

JanbHOMepHbIN MeTOon

Takoli METOA ONMpPEACTCHHS MECTONONOKCHHSA OCHOBAH HA OJXHOBPC-
MEHHOM HU3MEPEHHH AATbHOCTEH IETATEIBHOTO anmnapara g0 TPEX ONOPHBIX
nyakroB  OIl  (paguomaskos), KOOPAMHATHI KOTOPBIX  HM3BECTHBI
(puc.2.103). KoopauHaTel JIETATEIBHOTO ammapara B 3TOM CIy4ac OIpe-
JEIAIOTCS B PE3VIBTATE PELICHHS TPEX HABUTALMOHHBIX VPABHCHUH BUAA

Ri =\/(Xi —02+ (Y- +(Zi-2)? (2.182)
rae X; Y, Z, - KOOpAHUHATH PAIHOMASKOB, X, J, Z- HCKOMBIC KOOPIH-

HATHI JICTATCIIBHOTO armapara; i = 1, 2, 3.
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IloBepxHOCTIMH  TOJOXKCHUSA B

3TOM CIOy4ac SBJSIFOTCS TPU Cheps

NA, paguycoB Rj, UECHTPH KOTOPHIX pac-
TIOJIOKCHBI B OMOPHBIX IMYHKTAaX, TJC
Haxomarcs paguomasku. [lomoxeHme
Ry R JCTATCIBHOTO AaImmapara B TPEXMEp-
ok HOM TIPOCTPAHCTBE  OOPCACIACTCS
TOYKOH mepeceucHust TpéEX chepuduec-

CKMX IOBEPXHOCTEU IOJOXKEHUS C
Gy
QM2 pamuycamu R, Ry, Rs.
HpI/I ABHKCHUH JICTATCIABHBIX all-
Puc.2.103 JansHoMepHeR MeTog, MmapaToB B TPEACTaxX 3¢MHOM aTMO-
OMPEREn EHUA MECTONO DKEHKA. cepsl B OONBIIMHCTBE CIy4acB HE

TpeOyeTcs ONpEeeNATh BCE TPH KOOPAWHATHI MO JAHHBIM H3MEPCHUH C
MOMOIIBIO PAJHOMASIKOB, TAK KaK OJHA M3 HUX — BBICOTA MONETA /2 — U3Me-
psETCA HEMOCPEACTBEHHO OOPTOBBIMH BEICOTOMEpaMu. B aToM ciayuae pis
HAXOXKACHUS MCECTOMONIOKCHHA JCTAaTCIBHOIO ammapara AOCTATOYHO HC-
NOJBb30BaTh ABA YPABHCHUS YKA3aHHOTO BBIIIE BUJA, AOMOJHUB HX YPaB-
HEHHEM, OTOOPAKAIOIIUM PE3YIBTATHl H3MEPCHUS BEICOTHI MOIETA

(RgMJrh):w/(x2 +y2 +22), (2.183)

rae R,y - pazuyc 3eMiu; /1 — BbICOTA MOJNETA IETATEIBHOTO anmapaTa.

[Tpu ucnonp30BaHUM JATBHOMEPHOT'O METOAA MOKET MMPUMEHATBCS KaK
AKTUBHBIH pexuM paboThl COPTOBOrO OOOPYAOBAHMS, TAK U MACCUBHBIN
PEKUM.

[Tpu akTHBHOM pEKUME UCTIONB3VIOT TPH MPHEMO — IEPEIATINKA, OXUH
13 KOTOPBIX Pa3MEIICH HA OOBEKTE, 2 JABa APYIHMX— HA OMOPHBIX MYHKTAaX
(puc.2.104).

IMpuémo — mepemaTunk, pacrono-
JKCHHBIH Ha OOBEKTE, BEITTOTHACT POITb
sampocunka 3l1, a ammaparypa onop-
HBIX MYHKTOB HCIIONB3YETCS KaK OT-
Betunku OT; u OT,. C momomipio
OOpTOBOH ammapatypsl H3MEPSIOTCS
paccrostaust R u R, or o0ObekTa 10
OMOPHBIX NYHKTOB. Jms kaskmoro Puc2.104 Onpefenerue MECTONONDKEHHA
OHOpHOFO HyHKTa O6’BCKT 6y,£[6T Ha- J'IBTaTBJ'IbHEIF“D SNNEpaTa NPW HIBECTHOKW
XOAWUTECS HA JTHHUH MONOXKCHUS B BH- BeIEOTE MoAETa.
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J€ OKPY>KHOCTH.

Kax mpaBuiio, akTHBHBIC JATBHOMEPEl CUCTEM OMPEACICHUS MECTOIO-
JOKEHHUS paboTaOT B UMITYJICHOM PEKHME H3IMYUYCHUSA. ITO OOBICHACTCS
€M, 4TO MpH PadoTe B HEMPEPHIBHOM PEXKUME OTBETUHK JATBHOMEPA MOXKET
paboTaTh TONBKO € OJHHUM 3aNPOCUYUKOM W OJHOBPEMEHHO MOXKET HU3ME-
PATBCS PACCTOSIHHE TOIBKO A0 OJHOTO OOBEKTA.

OCHOBHBIM JOCTOMHCTBOM TAKOTO METOAA SIBILICTCS TO, YTO H3MEPCHHE
PacCTOSHUH aKTHBHBIMH PAJUOTCXHUYCCKHMHU CPEIACTBAMHU MOXKET MPOH3-
BOJUTCS € MJIBIMH MTOTPEITHOCTIMH, U MO3TOMY aKTHBHBIC JATbHOMEPHBIC
CHCTEMBI 00CCIICUHBAIOT BRICOKYIO TOUHOCTh ONPEACICHUS MECTOIMONONKE-
Hus 00bekTOoB. K HenjocTatkaM MOJKHO OTHECTH HEOOXOOUMOCTb HMEThH HA
0OPTY JIETATENBHOTO ANMapaTa NePEeIAIIIYIO aNnapaTypy, YT0 3HAUUTEIb-
HO VBEIHYUBACT Macca-rabapUTHBIC XapaKTCPHCTHKH JATbHOMCPHOW CHC-
Ttembl. Kpome Toro, Takue crcTeMsl 00Iaal0T OrPaHHUCHHON MPONYCKHON
CHOCOOHOCTBIO, KOTOpAs ONPEACIICTCS ATUTCIBHOCTBIO OTBETHBIX HM-
MyJIbCOB, BPEMCHEM BOCCTAHOBIICHHS ANMAapaTyPbl M TCIIOBBIM PEKHMOM
nepenaTauka. s geTaTenpHBIX aNmapaToB BOCHHOI'O HA3HAYCHUS HEMkKe-
JATEIBHBIM SBISICTCS U3MYUCHHE MEPEIATYHKA-3AMPOCUNKA, TAK KAK OHO
JEMACKUPYET OOBEKT.

[Tpu pabote anmapaTypbl B MACCHBHOM PEXHME PACCTOSHHS IO OIMOp-
HBIX IYHKTOB H3MEPSIOTCA OE33ampPOCHBIM METOAOM, KOTOPBIM OBLT pac-
cMOTpeH B pasgene 2.1. Paguomasky ONMOPHBIX IMYHKTOB IPH HCIIONb30Ba-
HUU 0e33anpocHOro Meroaa paboTaloT B aBTOHOMHOM pexkume. B Gopro-
BOH ammaparype (anmaparype Mmojb30BaTelsl) JATbHOCTh ONPEACIICTCS IO
3anmasapiBaHuio (paszel (B ciyuae GasoBEIX H3MEPCHUH) WM 3ara3IblBaHUS
UMIynbca (MPU UMITYJIbCHBIX M3MCEPEHHX) NPUHATHIX CUTHAIOB OTHOCH-
TEMBHO ANMPHOPH H3BECTHOH (hasel WM HM3BECTHOTO MOMCHTA H3TYUCHUS
CUTHAJIOB PaAHOMASKOM.

OCHOBHBIMH JOCTOMHCTBAMH 0€33aIIPOCHOT0 METOAA SBJSIOTCS OTCYT-
CTBHC MEPEIATYHKA B alNapaType MONb30BATES, HCOTPAHMICHHAS MIPOIY-
CKHas CHOCOOHOCTh TAKOH CHCTEMBI, OTCYTCTBHE ACMACKUPVIOLIETO H3NTY-
yeHus. QHAKO peanu3alys TAaKOro METOAA B HACTOAIICE BPEMS CBA3aHA C
OONBIIMMU TEXHHUECKUMHU TPYIHOCTAMH, PACCMOTPEHHBIMH B pazaeie 2.1.
[IpaBma, mpu ompenelcHHM MECTONOIOKCHUS JICTATSIBHOTO ammapara ¢
HCHONB30BAHUEM TNMACCHBHOTO peKuUMa TpeDOBaHHS K JOITOBPEMEHHOU
CTaOWIBHOCTH 3TAIOHHOTO T'€HEPATOpa MOJB30BATEI MOTYT OBITH MCHEE
JKECTKUE IO CPABHEHHIO ¢ TPCOOBAHMAMH IMPH HEMPEPHIBHOM H3MCPCHHH
TEKYLICH AaTbHOCTH. BHICOKMMH OCTAIOTCS TOMBKO TPeOOBaHHS K KPAaTKO-
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BPEMEHHOU CTaOUIBHOCTH PAbOTh GOPTOBOM ammapaTyphl, T.€. K CTAOWU/Ib-
HOCTH TOJIBKO HA MHTCPBAIC OJAHOIO CCAHCA HABUTAI[HOHHBIX M3MCPCHUM.
B sToM cnyuae mpu onpeneneHHM KBa3WAATBHOCTH IO KAKOro—iuOo pa-
AUOMaAKa CIpaBCAJIUBO YPaBHCHUC

5 2
Rl':\/(Xi—x) +(Yi—y)2+(Zi—Z)2+AR. (2.184)
Benmunna AR = ¢ Af B JaHHOM VPaBHEHHH MOXKET PacCMaTPHBATHCS
Kak 4cTBEPTAs MOMOMHUTCTBHAS HCU3BECTHAS KoopAauHaTa. B 3ToM coydac
A1 ONIPCACICHUA MCCTOITOJIOXKCHUA 00BbEKTa H€O6XO,Z[I/IMO NPOU3BCCTU U3-
MCPCHUC AAJTBHOCTU OO I{CTpréX pPaauoMasiKkoB, IMOJYIUTh YUCTBHIPC HC3ABU-

CHMBIX KBa3HAQIBHOCTH Rj n peluTh cucTtemy ypapHeHuit Buaa (2.182)
o 1= 1, 2, 3, 4. [lpu Hanuuuu uHQOpMALMH O BBICOTE MOJIb30BATEINS
qUCI0 VPABHCHUU COKparmacTes a0 TpEX. Tako METoA OmpeaciaCHHUS Me-
CTOIMOJIOKEHUST HA3BIBACTCH KBA3HUAAIBHOMEPHBIM ([ICEBIOAATEHOMEPHBIM)
MeToaOoM Oe33ampocHoro tumna. K HeqocTaTkaM MOKHO OTHECTH TO, YTO B
TAKOM METOJAC CHHXKCHHE TPeOOBaHUI K CTAOMIBHOCTH aImaparypsl A0C-
THTacTCA 3a CUET YBCIMUCHUSA KOMHYCCTBA PAIHOMASIKOB, HCITOIb3YCMBIX B
OIHOM CCAHCC PAAMOHABUTALIMOHHBIX U3MCPCHUN, & TAKXKE 32 CUET HCKOTO-
POro VCIOKHCHUS aMMapaTypsl MOTb30BATCIICH.

Kax BugHo n3 puc.2.104, muHUM NOI0XKCHUS B JATBHOMCPHOM MCTOIC
MEPECEKAOTCS B ABYX TOUKaX A u b. DT0 BBI3IBACT HEOAHO3HAYHOCTD OII-
PEACICHNS TCKYIICTO TONOXKCHUS JICTATCIBHOTO ammapara. Y CTPAHCHUC
HCOTHO3HAYHOCTH OCYIICCTBIIIOT ¢ MOMOINBIO HCIOTB30BAHUS JTOTIOTHU-
TCNBbHOH HABUTAI[HOHHONW HH(OPMALIMK, HATPUMED OMPESACACHUS a3UMYyTa
WA KYPCOBOTO VIJIA PaIHOMASIKOB.

Pa3HOCTHO — ganbHOMEPHbIA MeTOoA

B ocHOBY Takoro Meroaa 3aI0:KCHO U3MEPCHHUC PA3HOCTH PACCTOSHUM
MEKIY OOBEKTOM, MECTOMOIOKCHUE KOTOPOTO OMPEASIICTCS, U HECKO/Ib-
KHMH OTIOPHBIMH MYHKTaMU (PagroMasikaMi) ¢ M3BECTHBIMH KOOPJAMHATA-
MH.

Hamepenne pacCTOSHUN B PagHOHABUTAITMOHHBIX METOAAX MBI BCETIA
CBSI3BIBACM C M3MCPCHHEM KAKUX—THOO BPESMCHHBIX HMHTCPBAIOB MEKIY
paZiUOCUTHATIAMH, OCHOBBIBASICh HA U3BECTHOM M INOCTOSHHOM CKOPOCTHU
PaCIpPOCTPAHCHHUS PAAMOBOH U OPSIMOTHMHCHHOCTH WX ABIDKCHUA. B maH-
HOM METOJAE NPOU3BOAUTCA HU3MEPEHUE HHTEPBAJIOB BPEMEHH MEXKIY
mpuéMoM OOPTOBOH ammaparypoil JSTATCIbHOTO amnmnapara CUTHAIOB, W3-
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AYYIACMBIX PATIAOMASKAMH OMOPHBIX MYHKTOB. DTOT HHTSPBAI OKA3BIBACT-
Csl MPOMOPLMOHAIBHEIM PA3HOCTA PACCTOSHUN OT OOBECKTA 10 OMOPHBIX

MYHKTOB.

INocrostHHAs pa3HOCTH PACCTOSHUM OT JeTaTeapHoro anmapara JIA go
aByx onopHeix myHkToB Ol 1 OI, (puc.2.105).
AR=R -R, (2.185)

Puc.2.105 MoEepxHOCTE NONOHEHHA
B [IA3HOCTHO — OANEHOMEIHOM METOME,

Ja€T BO3MOXKHOCTh OIpPEACIUTD II0-
BCPXHOCTh MOJOXKCHHUA, KOTOpas Id
TPEXMEPHOTO  MPOCTPAHCTBA  MMECT
dbopmy runepboona.

B mo6oli Touke Takoi MOBEPXHOCTH
AR = const. Ilpu nonérax B mpeaenax
3eMHOW aTtMoc(epsl HCIONB3VIOT CceHe-
HUC MOBCPXHOCTHU MOJJOXKCHUA TOPHU30H-
TaJIBHOH IIOCKOCTRIO. B pesyabrare mo-
JIy4acTCa JUHUA TMMOJOXKCHUA B BUAC I'U-
nepboel. 3anaBas B KAYSCTBE MapaMeT-

pa pasIMuHBIC 3HAYCHUS PA3HOCTH PACCTOSHHUM AR MOYKHO MONYYHTH JTH-
HUU TIOJOKEHYS IS IBYX OTMOPHBIX IMYHKTOB B BHIAC CEMCEHCTBA THITCPOOIT
¢ obOmuMu (hokycamMu, B KOTOPBIX PACTIONOKEHBI onopHeie myHkTel Ol u
OI1, (puc.2.106). B ar000# Touke kaxaoi rurepbonsr AR = AR- AR, =

const.

Paccrosapre Mexay ABYMS OMOPHBIMH NMYHKTaMH ¢ Ha3bIBacTCs Oazon
cucreMbl. OObIMHO Ans 3aJaHHON Oasel CeTka THUIEPOONT HAHOCHUTCA Ha

MTYPMAHCKYIO MOJAETHYK KapTy H v

oun(pPOBEIBACTCA.

OumudpoBka yaie BCEro MPOH3BO-
AUTCAd B MHUKPOCCKYHAAX, TaK KaK Ha
0OpTY MOABMKHOTO OOBEKTA HEMOCpE.-
CTBCHHO M3MCPSIIOTCS HE PA3HOCTH Pac-
CTOSIHUI, a BPEMCHHBIE HHTEPBAJIBL Me-
JKAY MOMEHTAaMH NOpHEMA CHTHAIOB
OIIOPHBIX ITYHKTOB. B 3aBmucmMocTH OT

A A

Fq
R

Oy on;

HA3HAYCHUS CHCTEMBI JTHHUH MOIOMKE-
HMsI HAHOCATCS HA KApPThl 4epe3 MHTEp-  FHC2. 105 TTMHUM nonokeHuA B

Baasl 50 — 100 Mxkc.

PRSHOCTHO — NaNEHOMEP HOM METOLE.
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OnHa mapa OMOPHBEIX MYHKTOB MO3BOJSICT OMPEACTIHUTh TOIBKO OIHY
JVHUIO TOJOKEHUS. g ompenencHus MECTOMONOMKCHHUS JICTATEIBHOTO
ammnapara HeoOXOAMMa BTOpas Mapa OMOPHBIX NMYHKTOB, PACIOIOXKCHHAS
TakuM 00pa3oM, YTOOBI €€ JHHHU MOJOXKEHHS NEPECEKATINCh C JTHHUAMU
MEPBON Mapbl. ITO BO3MOXKHO, €CMH 0a3bl OMOPHBIX HMYHKTOB HAXOISTCS
MOJ KaKUM—IHOO VITIOM OTHOCHTETBHO APYT JApyra, OTIHYHbBIM OT 1807
(puc.2.107). Tlocme waMmepeHHsT BPEMEHHBIX HHTEPBAIOB IS JBYX IHap
OMOPHBIX MYHKTOB IO KapTe OI-
peaeIsIeTcs MECTOMONIOKEHHE JIe-
TATETBHOrO anmnapaTa B TOUKE ITe-
peceducHus  OBYX rumnepOomuye-
CKUX JIMHUH MONOXKCHUSL.

lNunepGonuueckue JTUHUT
HMCIOT HanOONBIIVIO KPUBH3HY B
patione Oazel. Bmonw 6aser pac-
CTOSIHUE MEXAY HUMH MHHHAMAITb-

NETATENEHOMD annapata Npd ACN0NES 0BEaHKWK HOCE. HO MCPEC VAAICHUS OT 6a_

PAZHOCTHD — OanbHOMEDHOM METOOA. 3UCHOM THHUHA PACCTOSIHHE MEXKAY
runepbonaMu  yBenuuusactcsa. [1o3ToMy TOYHOCTH OmpenencHHsS THHHAN
MOJIOXKCHUS € VIAICHHEM OT 0a3bl YXYALIACTCS.

OOBIYHO OAVH U3 OMOPHBIX NMYHKTOB TAKOH CHCTEMBI SBISCTCH OOLIMM
U BHIMONHICT poab Beayiuero mynkra (Ol wa puc.2.107). On cunxpoHu-
supyet padoty apyrux Begombix myHKToB (Ol u OIl; Ha puc.2.107).

B 3aBucuMocTH 0 THIIA Pa3HOCTHO—JANBHOMEPHBIX H3MEPSHUN pa3iu-
4yaroT (a3oBBIH, IMOYIBCHBH H KOMOWHHPOBAHHBIH HMITYIbCHO—(a30BbIHA
METOMBL.

OnpenenacHue pasHOCTH PACCTOSHUE (PA30BBIM METOIOM OCYINECTBIISI-
€TCA B PE3YIbTATEe U3MEPEHHS OOPTOBOH ammapaTypou pasHocTH a3 IByX

Puc.2.107 OnpegeneHye mecTONONOHEHHA

KOTCPEHTHBIX FAPMOHUYCCKUX KoJAeOaHWH U1H U2, H3MyYacMbIX Pauo-
Maskamu onopHerx nyHKToB Ol u OIL (puc.2.106). Jng npocToTsl MOXK-
HO TPUHATHh HAa4YambHbIC (asel H3TYIACMBIX KOICOAHWUH paBHBIMH HYIIO.
Torma
uy = u, = U, cos of (2.186)

[Tpu npoxoxxaeHnn paccTosHuil Ry U R,  paguocHrHaimel OyayT 3amas-
JOBIBATh MO (hase U B TOUKE HAXOXKACHUS JETATCIBHOrO annapara ¢Gpa3oBbic
CABHTH OYAYT PaBHBI COOTBETCTBCHHO
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oR oR
1. 2
= ; P, = , (2.187)
c c
[JC ¢ — CKOPOCTh PACTIPOCTPAHCHHUSI PAIHOBOIH.
Paznocts a3 sTux curaaaos

Ap=p -, = . (2.188)
rae AR =R;-R,.
Tak kak = = 2nf = 2n = k = const — BOTHOBOE YHCIIO, TO
’ ‘ Ap=kAR. (2.189)

Takum obpazom, pazHocTh (a3 OKa3bIBACTCA MPONOPLHOHATIBHON pas-
HOCTH PAcCTOSHHUH OT JIeTATEIBHOrO ammnapara A0 onopHeix myakros Ol u
OIL.

OmnpenencHue pa3HOCTH PACCTOSHUHA UMITYIBCHBIM METOJOM OCHOBAHO
Ha W3MCPCHHUH B TOUKE MpUEMA BPEMEHHOTO HHTEpBaia Af MEXAy MOMCH-
TaM{ TOCTYIUIEHHS PaIMONMIIYIIbCOB, H3MYIAEMBIX PaIHOMasKaMH OIIOp-
wbix myHkToB OIIl u OI2 (puc.2.106). Ecau usayueHue paaroMasikoB
OCYLICCTBIIETCA OMHOBPEMEHHO, TO BPEMsI POXOKACHUS paccTosuuil K 1
u K2 Gyaer paBHO COOTBETCTBECHHO

R
fH= ECI h=—% (2.190)
C C
Torzxa At =t-t,= Kok _ AR (2.191)
C C
OTKYJa AR =c At (2.192)

[Ipu peamuzaiyin UMITYIBCHOTO METOJA HEOOXOAWMO VUHUTHIBATEH 3a-
Na3AblBAHUE NMPUEMA BEAOMBIM OMNOPHBIM IYHKTOM CHHXPOHH3HPYIOLIUX
HMIYIbCOB, HU3TYYACMBIX BEIYIIUM OMOPHBIM IMYHKTOM. DTO 3ama3iblBa-
HUE Ty ONPEACTSICTCS BETHMIUHON 0a3bl CHCTEMBI

t-d/c. (2.193)

YrnomepHblie MeTOoAbl

B Takmx meromax MM OMPEACICHUS MECTOIMOJOXKCHUS O0BEKTOB HC-
MOJIB3YIOT JAHHBIC O HAMPABICHUHA HA OOBEKT WKW MCTOYHHUK H3IYUCHHUS.
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OmnpeneneHue HAMPABICHUS, KAK HU3BECTHO, OCYLIECTBILICTCS € HMOMOLIBIO
AHTCHH HAIIPABICHHOTO ACHCTBHS, HCIIONB3YEMBIX MPH NPUEME HITH mepe-
Jauc paaroCHTHANOB. B CBA3M € 3TUM NPHUMEHSIOTCSA ABA BAPHAHTA IO-
CTPOCHHSI YTIIOMEPHBIX CUCTEM.

B nepsoM BapnanTe, mokazanHoM Ha puc.2.108.,a, paarokaHana cocTOUT
13 MpUEMHHKA C HAIPABICHHOH aHTCHHOU (pazuonencHraropa PII) m me-
penarunka (paguomaska PM) ¢ nenampasieHHON anTeHHOH. [lnarpammbt
HANPAaBICHHOCTH AHTCHH NPUEMHHUKA W MNEPEIATYHKA, N300PaKCHHBIC B
MOJSIPHON CHCTEME KOOPAWHAT, OOO3HAUCHHEI HA PHCYHKE COOTBETCTBCHHO
cuvBoaamMu @ u @. [lpu onpeaeaIcHUH MECTOMONOKCHUSI B TOPU3OHTANb-
HOWM (a3UMYyTaJIbHOM) MIIOCKOCTH HAIMPABICHUC HA PAJUOMASK OMPEACIICT-
4 TIETICHI'OM, T.€. IOJOKCHHUEM OCH AWArpaMMbl HAITPABICHHOCTH aHTCHHBI
MENCHraTopa B MOMECHT NPHEMa CUTHAIOB PAIHOMASKA OTHOCHTEIBHO BhI-
OpaHHOro OMOPHOTrO HAmpaBJCHHUA. ECIH MEICHr OTCUHTHIBACTCSA OT Ieo-
rpaduueckoro mepuauana, coeaunsromero Cesepasiii u HOskHbI mosioca,
TO OH HA3bIBACTCS UCTUHHBIM MIEICHIOM WA A3UMYTOM.

OmnpenencHue HANPaBICHUS OCYLICCTBISICTCS B TOUKE PACIIONOMKECHUS
MPUEMHHKA, KOTOPHIH MOXKET OBITh KaK Ha MOBEPXHOCTH 3€MIH, TaK M HA
Oopty oObekta. B mepBoM ciaywae mpoM3BOAWTCS MENCHraus o0BEKTa C
3EMJIH U, TIPH HEOOXOTUMOCTH, U3MEPEHHOE 3HAUYCHUE NepeaacTcsl Ha 00b-
CKT IO KaHAIy ONepaTHBHOM pazuocesasu. Ilpu pacrmonokeHun paguomne-
JICHraTopa Ha 0OBEKTE TMEJICHT HA PAANOMAsSK U3MEPICTC HEMOCPEACTBCH-
HO COPTOBOI anmapaTypoi.

Bo BTOpOM BapHaHTE YrIIOMEPHOIH CHCTEMBI HCIONB3YETCS MPUEMHIK C
HCHAMPABICHHON aHTCHHOH @ U paanoMask ¢ HampasieHHOU aHTeHHOU O
(puc.2.108,6). B aToM cayuae B MecTe pacmonoKeHUS NPUEMHUKA H3ME-
pseTcs Tak Ha3BIBacMbIH OOpPATHBIN METCHT 0/ OTHOCHTEIBHO OIIOPHOTO Ha-
MPABICHUS «CEBEP — FOT», MPOXOISIICTO YePe3 PACHOIOKECHHE PagrHoMasi-
ka. B TakoM BapHAHTE YACTO HCIIOTB3YIOT BPEMCHHBI ¢ METOIBI H3MCPCHES
VIJIOBBIX KOOpAHHAT ¢ (ukcanmeil nma 6e3 Pprukcanun Havyana oTcuéra, Ko-
TOpeic OBLTH paccMOTpeHbl B pasacne 2.2. IlpuémHuk meneHraropa mpu
peanu3ayy 3TUX METOAOB YIPOINACTCSA M 3HAYUTEIBHO CHHIKAKOTCH €ro
Macca-rabapUTHEIC XapaKTCPUCTHKH, 4YTO SBISETCSA CYLICCTBCHHBIM IpE-
HMYIIECCTBOM MEpe APYITUMU METOAAMH MPH Pa3MELICHUH NETICHIaTopa Ha
JICTATCIBHBIX anapaTax.
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Puc.2 1058 DopmqpoeaHue TUHMM NONOXEHWA B FTIOMEDHD M METOE.

PaccmoTrpenHble BapHaHTHI MO3BOISIOT ONPEACINTH HAIPABICHHUE HA
HCTOYHHUK H3NYYCHUA PATUOCUTHAIIOB, T.€. IMPAMYIO JTUHHUIO, IIPOXOIAIIYIO
yepe3 TOUKM PACIOIOKEHMS TIEJIeHraTopa M paauomaska. Taxas nuHuA
SBILICTCSl TUHHUCH MONOXKEHHS 00BEKTa B MPOCTpaHcTBe. s HaX0XKICHUS
KOHKPETHOH TOYKH 3TOH TUHHH, ONPEACISIOMCH MECTOMOI0KECHUE 00BEK-
Ta, HEOOXOIUM BTOPOH paaromasik (prc.2.109).

Hsmepsas oqHOBpEMEHHO ABa IIe-
JEeHTra 0y U 0 ONPEACIIOT MECTOIO-
JOXKEHHE  PaAWOIEIeHraTopa, Kak
TOUYKY TIEPECEUCHNs IBYX JIHMHHH I10-
JOKECHHUS.

B HexoTOpBIX cHcTEMax, MCIONb-
3VEMBIX MOABHKHBIMH OOBEKTAMHU,
JBE JHWHHUM TOJOKCHHUA ONPEICIAIOT
OTHOCHUTEIBHO OJHOTO PpaguoMaska,
HO B pa3IMYHBIE MOMEHTHI BPEMEHH
JBIKCHUA OOBEKTA.

Econ yrmomepnas cucrema pac-
MOJIOKEHA B TPEXMEPHOM IPOCTPAH-
CTBE, TO U ONPEACICHHUSI MECTOIO-

Puc 108 OnpegeneHue mectanono-
3EHWA NeTaTeNEHoro annapaTta
YrNOMEPHEIM METOLOM.

JOXKEHHUS 00BbekTa HeoOXoauM Tpetnil pazuoMask. Kaxnmas mapa (paauo-
MENCHraTop — PaguoMasKk) MO3BOET ONPEACTUT JHIIb IHOBEPXHOCTh
MOOXKEHUS, KOTOPasi B JAHHOM CIIy4ae SBJIIETCS IIOCKOCTBIO.

OCHOBHOE TOCTOWHCTBO YITIOMEPHBIX CHCTEM — NMPOCTOTA TEXHUUCCKOU
peanu3anmyMy M OSKCIUIYaTallH, a TaKoke OTHOCHTEIBHO Majble Macca—
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ra0apuTHBIC XapPaKTEPUCTUKHU, JAXKE MO CPABHCHUIO C IPUEMHBIMU YCTPOH-
CTBaMH Pa3HOCTHO—AAIBHOMEPHBIX CUCTEM.

KoMOGUHUpOBaHHbLIA (YriIOMepHO —
- AanNnbHOMEpHbIN) MeToA

Peanmuzarms Takoro MeToga B 00mmeM crydac npeanojaaract onpeacic-
HHE ¢ moMolbr oaHoil aktusHOH PTC Ha-
KJIOHHON JaThHOCTH R, asuMyTa o U yria
mecTa 3 oobekta (puc.2.110).

Hsmepenne HakIOHHOW MAIBHOCTH OII-
peaciicT pagunyc C(I)CpH‘ICCKOfI IMOBCPXHO-
CTU MOJIOKCHHUA, a UBMCPCHUC YIJIOBBIX KO-
opaAnHaT, COOTBCTCTBCHHO B TI'OPU3OHTAJIb-
o I'TIn m BepTuxanerO# BIln miockoctax,
AaET TUHUIO NOJOKCHUS B BUAC HarpasJic-
HUA Ha 00BekT. llepeceucHne moBepxXHOCTH
MOJIOKCHUA U JIMHUU TOJIOXKCHUA ONPCACIIA-
Puc.2.110 Onpefenedie MECTONONOXKEHHA ©T TOYUKY MNPOCTPAHCTBA, TAC PACNOTIOKCH
NeTaTenLHOro aNNaPaTa KOMBMHUPOE AHHEIM oowvexr. Taxum o6pa30M, KOM6I/IHI/IpOBaH-
METOADM. HBIN METO[ IPEaACTABIIACT coboll Kmaccuyie-

CKUM MECTO[ paguoIoOKauu LICIICH, I/IH(I)OpMaLII/IIO 0 MCCTOIIOIOXKCHHUH KO-
TOPBIX HECYT CUTHAJIBL, OTPAXKEHHBIE OT LCIICH.

BoamoxxkHOCTB OnpeCaACICHUS MCCTOMOIOKCHUSA C ITOMOIIBIO OIHOM CHC-
TCMBI 1 13 OﬂHOﬁ TOYKHU IMPOCTPAaHCTBA ABJIACTCA OCHOBHBIM JOCTOUHCTBOM
KOMOHHHMPOBAHHOI'O METOA.

Bonpochl 4na caMmoOKOHTpons
1. Jlaiite onpenenacHUE MOBEPXHOCTH U IHHIH MOJOKCHHUA.
2. Kakue BUIbI MOBEPXHOCTEHN U TUHHUM MOJIOKCHHS HCIIOJIb3YIOTCS PH HABUIA-
IIMH JICTATEIbHBIX aIapaTos?
3. TosicHATE PHHIIMIT OIIPEICICHHS MECTOIIOIOKEHIS 00BEKTA AATbHOMEPHBIM
METOAOM.
4. TTosicHUTE TIPUHIUIT ONPEACICHIS MECTOONIOKEHIS OO BEKTAa PA3HOCTHO- 1AJTb-
HOMEPHBIM METOAOM.
5. TosicHATE PHHIMIT OIIPEICICHHS MECTOIIOIOKEHIS 00BEKTA YIIIOMEPHBIM Me-
TOJOM.
6. [TosicHUTE TIPUHIUIT ONIPEACICHIS MECTONONIOKEHISI 00 BEKTa KOMOHMHUPOBAH-
HBIM (YIJIOMEPHO—AATBHOMEPHBIM) METOIOM.
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2.7 Memod u3mepeHusi y2n080lU cKopocmu
deuwxeHusi o6bLekmoe

Ilpu dazoBoM MeTOAE MEICHraIlUU MOABUKHBIX OOBEKTOB OJHOBPE-
MCHHO MOXKHO M3MEPHUTh U MX VIJIOBYIO CKOPOCTh MEPEMEIICHUS B IMPO-
CTpaHCTBE.

Hamomaum, 9T0 0CHOBY ()a30BOro MEmCHraTopa COCTABIISCT AHTCHHAS
CHUCTEMA, MMCIOIIAs ABC Mapbl MPUEMHBIX AHTCHH, PA3HECEHHBIX B MPO-
ctpanctse (cM. pasgen 2.2). Kaxaas napa mo3BoiseT OOpeACIsSTh YIIOBBIC
KOOPAMHATHI MCTOYHHUKA M3IYUCHHS PAJAUOCHUTHANOB B OJHOU IUIOCKOCTH.
®a30BbIC LEHTPHI NPUEMHBIX aHTCHH A, B Aryy, (puc.2.111) pacmonoxe-
HBl Ha PacCTOSHUH d APYT OT APYra, KOTOpPOoe SBIACTCA 0a3od aHTCHHOU
cuctembl. Hopmane k cepenune 0a3pl 00pa3yeT paBHOCHTHAIBHOC HAIPAB-
nenue PCH.

! Ilpm OTKIOHEHWH WCTOYHHKA

! I
~ AR ,i,_‘ uanyuenus Ll or PCH, kak 310 mo-
Anp1 f—] kazaHo Ha puc.2.111, npunATHIE aB-
Lo &E' R TCHHAMH CUTHAJIBI OyIyT UMETh (ha-
'é‘s:f/fggﬁa; T B 30BOC Pa3IMYKE, MPOMOPLIUOHANTb-
: PCH Y HOC pasHOCTH paccTosHu R 1 R,

Ly
> A(p—%AR_—(Rl Ry), (2.194)

: i L “a
Anpz r’ﬁ__:_;”“ - ’/ < IA¢ A — JUTMHA BOJIHBI TPUHUMAC-
! Rz .~ MBIX KOJICOaHHH.
Puc.2.111 TIpMHUMN $ 2308 0f NEN eHIALMH. W3 tpeyroapauka Ay, Arpo, B

Pa3HOCTh PACCTOSHUM MOXKHO BbIpa-
3UTh CICAYIOMMUM 00pazoM

AR =d siny. (2.19%)
[Tpupasnsem npassic yactu BeipaxkeHuH (2.194) u (2.195)
2 2
A(p:%(Rl—RZ):Tndsiny (2.196)

Huddepennupys (2.196) mo BpeMeHH, TONTYIHM
d(p 21 (de dRz) _ 21 d ( )

—d x—sin 2.197
dr roodt dr W ( )
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dR,
—= =}/, - CKOPOCTH NEPEMELICHNS LIEIH OTHO-
dt

CHTEIBHO aHTCHH Aryp U Aryn, COOTBETCTBEHHO.
B mpasoii wactu (2.197) umeercs mpou3BoIHAS CIOKHOH (DYHKLINH,
KOTOPVYIO MOYKHO OINPEACTHUTD C MOMOIIBIO BCIIOMOTaTEIbHON NIEPEMEHHOKN

d . dy
—siny(f) =cosy —, (2.198)
dt 4 4 dt

dR
B(2.197) — L=V, u
(2.197) —==N

d
rae ?}/ =0, — yrioBas CKOPOCTh ABHKCHHS LICIIH.
1
[Tocne coorBercTByIOImMNX 3ameH B (2.197), monyaum
2n 2n
— W, -V,)==——dcosy Q,,.
N ( 1 2) N Vidy
Pazaenue no4ieHHO BRIPAKEHUE B CKOOKaX B JieBoH vacTu (2.199) Ha
X, TIOTYIUM
n_ I 2 _F - -
s =t m ==k JOTLICPOBCKUC MPUPALICHUS YACTOTHI CUT
HAJIOB, IPUHSATHIX AHTCHHAMH Aryp B Aqrp; COOTBETCTBEHHO.
Coxkpatum 00¢ yactu ypasHeHus (2.199) Ha 27 U moACTAaBUM 3HAYCHUS

JOIUIEPOBCKUX NPUPALICHUI

(2.199)

d
(Fy— ) :zcosyQy. (2.200)
Pemas (2.200) orrOCHTENBHO £, IOMY"IHM
AF, A
Q, =——, (2.201)
dcosy

Takum 00pa3zoM, H3MEpEHHE PA3HOCTH NOIICPOBCKHX MPUPAILICHHH
4acTOTH B (ha30BOM IEIEHraTOpe IMO3BOET HEMOCPEIACTBEHHO OINPEaC-
JUTh YTIOBYIO CKOPOCTDh ABUKEHUS MEICHIYEMOU LIETH.

PaszroCTh AOMIIEPOBCKUX MPUPAINEHUH YaCTOTHI U3MEPSIOT ABYMS CIIO-
co0aMH: HEMOCPEACTBCHHBIM HU3MEPEHHEM YaCTOTH OWCHUH JBYX NPUHH-
MaEeMBIX CUTHAJIOB, THOO MyTEM U3MEPEHHS NPUPALICHUH YaCcTOTH KaXKIO0-
TO CUTHAJA ¢ NOCIEAYIOIIUM BBIUUTAHUEM IOIYUCHHBIX PE3YIbTATOB.

Beime Obl paccMOTPEH METOI H3MEPCHHS YITIOBOH CKOPOCTU JBHIKE-
HUS TEJICHIYeMOro oObeKTa B ONHOM IUTOCKOCTH. M3MmepeHme yrioBbIX
CKOPOCTEH B JBYX ILIOCKOCTSIX, a3UMYTAJIbHOM U YIJIOMECTHOH, MPOHU3BO-
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JUTCS ¢ TMOMOIIBIO JBYX AHTCHHBIX CHUCTEM, 0a3bl KOTOPBIX UMCIOT OPTO-
TOHAJTBHYIO OPUCHTALIUIO B MPOCTPAHCTBC.

Bonpochl 4na camMoOKOHTpons
Kakwue mpeobpazoBaHisI CHTHAIOB, IPHHATHIX (PA30BBIM MEICHTATOPOM, HO-
3BOJIFOT ONPCICTHTH YIIIOBYIO CKOPOCTH IBIKCHHUSA OOBCKTOB?

2.8 MemodsbI nocmpoeHusa usmepumened
Haeu2aUUOHHbIX napaMempos
csedswe2o muna

O6wue cBepeHusi

PamuoHaBUraliMOHHBIC CHCTEMBI CICASINCIO THIA SIBJSIOTCS 3aMKHY-
THIMH ABTOMATHYCCKUMHU H3MEPHUTSIIMHU. OHH OCYIISCTBIISIFOT COMPOBOXK-
JCHHE OOBCKTOB — UCTOYHUKOB PAJUOU3IYICHHS — MO KAaKOMY JTHOO HABH-
ralrOHHOMY HApaMeTPy: B OOIBIIHHCTBE CAYYACB MO YIIOBBIM KOOPAUHA-
TaM, MO AATBHOCTH U MO CKOPOCTH MEPEMEIICHUS 00BEKTOB B MPOCTPAHCT-
Be. B 001eM BHIE B TAKMX CHCTEMAX aBTOMATHYCCKU OMPEACISIOTCS U OT-
CCKUBAKOTCS M3MCHCHHUS 3HAUCHUHA KAKUX—IHOO0 3JICKTPHUCCKHX Mapa-
METPOB MIPHHSITHIX CUTHAIOB, (DYHKIIHOHAIBHO CBA3AHHBIX ¢ U3MEPSICMBIMH
HABUTAIIMOHHBIMH MMAPAMETPAMH COMPOBOKIACMOr0 OOBEKTA.

OOBIMHO KOOPAUHATHI OOBEKTOB H3MCHSIOTCS C TCUCHHUEM BPCMCHU.
IMoaTomy u3MepsieMbIe MAPaAMETPhl CUTHAIOB TAKXKE SIBJISIOTCS (PyHKIIUAMU
BPEMCHH, T.C. MPOLICCCAMU. 3aAada U3MEPUTE/IS mpoLecca

X()=Xc(1)- Xu(t) (2.202)
cocrout B (hOPMHUPOBAHHH OLICHKH 3TOTO IMPOIECCa Xn), KOTOpas B Mak-

CHUMAITBHOM CTEIECHH, COTJIACHO HEKOTOPOMY KPHTEPHIO, COOTBETCTBOBAIA
OBl JACHCTBUTCIIBPHOMY 3aKOHY H3MCHCHHS mapamerpa curHama Xe(?), uc-

KOKCHHOrO rmomexamMu Xn(?) . Takum oOpasom, CACASAIINN H3MEPUTEITD MO~

JOOCH Cria:KUBAOLIeMy GHIBTPY M mpouecca Xe(?), 3aKOAUPOBAHHOTO
BO BXOJIHOM CHTHAJIC.
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HezaBucumo OT KOHKPETHOrO Ha3HAYCHHUS TAKHUE CHCTEMBI BKIIOYAIOT B
ceOsl TPH OCHOBHBIX BJICMCHTA, MPHUBEACHHBIX Ha puc.2.112: muckpumuna-

wit Ll
R P pea U1
)
b

Puc 2112 OCHOBHBIE 3NEMEHTEI
CREQALLED HEMEQWTENA,

top JAC, ycrpoticteo yopasieHus YV u uc-
MTOTHUTENBHOE yeTpoiicTso Y.
JHUCKpUMHUHATOP OCYINECTBISICT CpPaB-
HCHUC TCKYyLICIO 3HA4YCHUA HU3MCPACMOro
mapamerpa X(#) ¢ HEKOTOPBIM OIOPHBIM
3HAYCHUEM, B Ka4YeCTBC KOTOPOrO HCIHOIb-

3YIOT OLIGHKY 3TOro mapamerpa X(1), momy-

YCHHYI0 B H3MCPUTCIC HA TPCOIICCTBYIO-
mmx sramnax ero padotsl. [lpu orknoHeHun

OLICHKHY mapaMcTpa OT €ro TCKYLICro 3HAUYCHUA Ha BBIXOAC AUCKPUMUHATO-
Pa BOSHHUKACT pacCoriacoBaHUuC

AX = X(1) - X(1) (2.203)
B BUAC HAIIPAXKCHUSA, MPOMOPITUOHAIBHOI'O 3TOMY pacCOoriiaCoOBaHUIO

AU =k (AX), (2.204)

rae k — ko3¢ pUIueHT NPOMOPLHOHATEHOCTH.
IMepexomuas xapakrepucTtrka quckpumunaropa (puc.2.113), T.e. 3aBu-

CHMOCTD

AU =7 (AX),

BBIOMPACTCS HEYCTHOH (QYHKIUCH, YTO AaeT
BO3MOXKHOCTh OMPEACSITh 3HAK PACCOrIAcoBa- W
Hus. O6macTe MEXIY SKCTPEMATBHBIMH 3HAYC- \T/‘
HUAMH XapaKTCPUCTHKH HA3BIBAIOT ancpTypoi
quckpumuHaTropa. Pabouum y4acTKOM SIBISICTCS |

Al
(2.209)

A%

lanepTypa
K

NMHCHHAA YacTh anepTypel. AIEpTypa ONMpenc-  pyc2. 113 MepexogHan-
JACT Pa3pCIIaromyro CIIOCOOHOCTh  CIICASIIETO HAPAKTEOHMCTHES JHCKDH

U3MCPUTCIIA.

MHHATOPA.

VYerpolicTBO yIpaBiIeHHS CO3AAET 3IIEKTPH-
4ueCKUi (puOOPHBIH) SKBUBAJICHT M3MEPICMOr0 mapamerpa B BHAS COOT-
BETCTBVIOLIETO HANPSDKCHUS WIH LU(POBOrO Koxa, OCYILICCTBISCT Cria-
JKUBAHHC CIyYalHbIX (QIyKTyamui U3MepsaeMOoro mapamerpa U o0ecredu-
BacT Tp€6y€MbI€ AUHAMHUYCCKUC XapaKTCPUCTUKNU CJ'IG,Z[HH.[GI\/'I CHUCTCMBI.

HcnonHuTenpHOE YCTPOUCTBO BBINONHACT (PVHKIUH NpeoOpa3zoBaHUs
BBIXOJHOTO CHUTHANA YCTPOWUCTBA YIPABICHHS B (PUBHUCCKYIO BETHUHHY,
COCTaBJIAIOIYIO OLIEHKY COIPOBOXKAAEMOro mapamerpa. Takue ycTpoicTBa
HMHOT 12 HA3bIBAKOT CHHTE3aTOPAMHU.
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Hns Toro, 4roOBl BBECTH B AWCKPUMUHATOP OMOPHOE 3HAYCHHE, COOT-
BETCTBVIOLIEEC OLICHKE H3MEPICMOro mapamerpa, HeoOXOANMO HpeaABapH-
TENBHO TIEPECTPANBATh HCHOIHHUTETBHOE YCTPOHCTBO B JUANa30HE BO3-
MOKHBIX 3HAuUCHHH 3Toro mapamerpa. Ilepectpoiika ocymmecTBisaerca ¢
ITOMOIIBIO CHCTEMBI TIOUCKA WU MPOU3BOAMTCA A0 TEX IOP, IOKA paccoria-
coBanue AX He momazér B mpedcisl pabovero y4acTka XapaKTepHUCTHKU
JUCKPUMHHATOPA. DTOT MOMEHT (HKCHPYET CXeMa 3axBara, KoTopas OT-
KITIOYAET CUCTEMY ITOMCKA OT UCHOJIHHUTEIBHOTO YCTPOHCTBA M TOAKIIOUAET
K HEMY BBIX0J yCTpoHcTBa yrpaeicHusd. Cremimee KoabLlo 3aMBIKACTC U
HU3MEPUTETh HEPEXOTUT B PEKUM CICKCHHUA. YTPOIICHHAS CTPYKTYPHAS
cXeMa CICAAIICTO U3MEPHTENT, BKIouaromas B ce0s cxemy noucka CI1 u
cxemy 3axsara C3, npuseaeHa Ha puc.2.114.

B pexume ciexxeHus no ucre-
X% nc By Lj) YEHHH HEKOTOPOTO BPEMEHH ¢
MOMEHTA 3axBaTa IMPEKPaIIarTCs
MIEPEXOAHBIE TPOLECCH B CIIEAA-
IEM KOJIBIIE, YCTPAHAIOUINE IIep-
¥ C3 ¥4 CN BOHAYAIIBHOE PACCOTIACOBAHUE.
B ycranoBuBmemcs pexmMe
Puc2 114 OBoBWBHHAA CTPYITYNIHAA CXEME  CIICHAIICTO M3MEPHUTEIS PacCoriia-
CNEBLALLEMD M3MEPHTENA. COBaHHE M COOTBETCTBYIOIIEE EMY
BBIXOJHOE HAIPSDKCHUE TUCKPH-
MuHaTopa yerpeMisirores K Hymo: AX — 0 u AU — 0. Oanako cursan Ha
BBIXOJE VCTPOHCTBA VIPABICHHS JODKCH UMETh KOHCUHYIO BCIMYHHY, CO-
OTBETCTBVIOIIVIO TEKYIIEMY 3HAUCHHIO COIPOBOXKAAEMOTO IapaMerpa.
Hnsa  3Toro HEOOXOAMMO 3aIMOMHUHAHHE TCKYINUX 3HAYCHHH H3MEPICMBIX
MapaMeTPOB HIIH WX NMPOU3BOAHBIX. Takoe 3aIOMHHAHNE OCYIIECTBILIETCS C
MOMOIIbIO WHTErPaTopoB. [IpakTHdecku NMpHUMEHSETCS OXHO- HIH JIBYX-
KkpatHOe HHTErpupoanue. COOTBETCTBEHHO Pa3IMYAIOT CICISIINEC CHUCTC-
MBI C aCTATH3MOM IEPBOTO HIIM BTOPOTO Nopsaka. B mepsoM ciydae Takue
CHCTEMBI 00JIaAar0T NAMATBIO TIO0 TIOJIOKCHHIO, & BO BTOPOM - IAMATBIO O
CKOPOCTH M3MEHEHHS H3MEPAEMOro ImapamMerpa.

Kax mpaBuio, ¢ moMoIbpo CIEAAIINX U3MEPHUTENEH OCYINECTBILIETCS
COTIPOBOXKICHUE KOPPETHUPOBAHHBIX IIPOIECCOB, T.€. IPOIECCOB, ¥ KOTO-
PBIX MOCTCAVIOIINE 3HAYCHUS CBS3aHBI C NPEIBIAVINMMHU (Hampumep, u3-
MEHCHUS PACCTOSHUS, CKOPOCTH IBWKCHHS, VITIOBBIX KOOPAWHAT H T.A.),
KOTOpBIC HE MOT'YT H3MEHAThCA ckaukooOpasHo. [lnaBHbIN xapakrep uame-
HEHHS U3MEPSIEMBIX MapaMeTPOB IMO3BOMSCT HA OCHOBAHHH IMPEABIIYIINX

()
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W3MEPEHHH ONPEAEINTh IMOCIEAYIOINE 3HAUCHH MapaMeTPOB C HEKOTO-
PBIM VIIPE:KACHUEM BO BpeMeHH. [loaToMy ycTpolicTBa yopaBicHus, 00/1a-
JAIOIIHE TIPEACKA3aHUEM, YaCTO HA3BIBAIOT JKCTPAIIOIATOPAMH.

Cnepsiue nameputenun AaribHoCTU

Bo Bcex paanomanbHOMEpax AanbHOCTE A0 OOBCKTOB ONPEACTACTCS
HU3MCPCHUEM BPEMCHH 3aJCPKKH MPHHATOrO CHUTHANA OTHOCHUTCIIBHO CHT-
HanoB obnyucHusa. Mudopmanus o 3aiepKke B 3aBHCHMOCTH OT THIIA
JATBHOMEPa MOKET OBITh 3aJI0KEHA B aMILTUTYAC, YacTOTe Wik (ase mpu-
HATOrO CUTHaja. B cucreMax aBTOMATHYCCKOTO COMPOBOXKICHHS IO JATb-
HoctH (ACJl) oTCneKUBacTCs M3MEHEHHE 3HAYCHUS TOrO MapaMeTpa MpH-
HATOTO CHUTHAJA, KOTOPBIH OXHO3HAYHO CBS3aH C 3aJCPKKOU U COOTBETCT-
BEHHO € JaTBHOCTBIO A0 OOBEKTA.

B kauectBe mpumepa paccMOTPHUM TNOCTPOCHUE W MPUHLMN ACHCTBUSA
OJHOTO M3 BAPUAHTOB CICAAIICIO AAJbHOMEPA, PAbOTAIOLWICIO B UMITYIIBC-
HOM PEXHME U3IYUCHUS. Y IPOIICHHAs CTPYKTYpHAas cxema cucreMel AC/]
npuseaeHa Ha puc.2.115, a ma puc.2.116,a moxazaH BHA CHTHAIOB B pa3s-
JIUYHBIX TOUYKAX CXCMBI.

[TpuéMHMK W mepeAaTyuK AambHOMEPA SABISIOTCS THIOBBIMH TS aK-
tuBHOU mmnyabcHOU PJIC. Cunxponmzarop C BreIpaOaThiBacT KOPOTKHE
HMMITYJIBCBI ¢ TIepuoaoM cieaoBanus 1, (rpaduk 1). @opmuposarens mo-
ayaupyromux curaajgoB ®MC ocyiecTBIsIeT MOAYIISLUIO KoacOaHuii re-
HepaTopa Bbicokod yactotel ['BY npsvoyronsHbeIME uMITyIbcaMu (rpaduk
2).

BricokowyacToTHBIE CHrHANBL HiepeaaTianka (rpaduk 3) uepe3 aHTCHHBIA
nepexmouatensy All moctynarorT Ha NPHEMHO-TICPEAAIOLIYIO AHTCHHY A,
KOTOpas M3NTy4acT UX B HANPaBICHUH compoBoxkaacMor memd. K Beixoay
npuémanka Ilp moaxmroueHa cobcteenHo cucremMa AC/ (BbimeneHa Ha
CXEME MMyHKTHPOM).
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Puc 2 115 CTpykTypHan cxema cuoremel AT, Pue.2.116,2 Ouarpammel CHIHENOE B
cucTeme ACT:

Cunxponmzatop C yepes cxemy BpemeHHOH 3aaepkku CB3 zamyckaer
TCHEPaTop CelIeKTOpHEIX UMNyibcoB ['CH, 0qHOBPEMEHHO € U3TYUCHHEM
BbicOKouacToTHhIX curHanoB. Ha seixoge I'CHU dopmupyrorcs asa cre-
JAYIOIIUX OJIWMH 33 APYTUM CCICKTOPHBIX ummyibca (rpaduk 6). [Nomoxenue
STHX UMITY/IBCOB HA BPEMCHHOM OCH 3aBHCHT OT BEIUYHHBI 33ICPKKH CHT-
HAJI0B CHHXPOHHM3ATOpa B CXeMe BpeMeHHOU 3aaepxkku CB3, xoropas B
CBOIO OUCpPEIb OMPEACTACTCS VIPABISIOIIUM HAMPSDKCHUEM, MOJABACMEIM
uepes cxemy 3axBara C3. Bug ympaBisroimero HampsoKCHHS 3aBHUCHT OT
pexuma padotsl cuctembl AC/I.

B pexxume moncka, KOTAa Ha BXOAC MPHEMHHKA HET OTPAKCHHBIX OT
LETH CUTHAJIOB, VIPABILIIONICE HANPSDKCHUE MOCTYMAaeT OT reHeparopa
noncka I'TI. Yame Bcero 310 MTHHEHHO U3MEHSIOMIEECS HANPsDKCHUE (Tpa-
¢uk 7 va puc.116,6), moa BO3ASHCTBHEM KOTOPOTO CEICKTOPHBIC

ultirn AMITYTBCH TUTABHO TICPCMCIIAIOTCS IO OCH
BPCMCHH OT MHUHUMAJIBHOTO 3HAYCHHUS, CO-

® OTBCTCTBYIOIICTO MHHHUMAJIBHO BO3MOXK-
HOH HW3MCPACMON JANBHOCTH, A0 MAaKCH-

0 I MampHOro 3Ha4YEHHs, OMPEACTICMOro MaK-

CUMAJILHON NaJbHOCTBIO ACHCTBHSA CHUCTC-
mbl. OOuUH H3 CEACKTOPHBIX HMITYJIbCOB
nmomaérest Ha cxemy cosmagennii CC. Kax
TOJIBKO 3TOT UMITYJIbC COBHAAET MO BPEMCHH C IIPUHSITBIM OTPAXKCHHBIM OT
uenu curHajoMm (rpaduku 4 u 5), opuxomsumM Ha BTOpoi Bxog CC ot
mpuémuunka [1p, BRIXOAHOH UMIYIBC 3TOH CXEMBI MOCTYITUT HA HAKOITUTES/Ib

Puc2. 116,68 HanpaxeHue
MeHERETOPE NOWCKE,
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nmnynecoB HU, ympasmsrommii cxemoi 3axsara C3. Cxema 3axsata OT-
kmrodaer reaeparop nmoucka I'TI ot ympasieHns BpeMEHHOM 3aJEpP)KKOU B
CB3 u nmoxkarouaet k Hew uepes dopmupyiomyio nens @I Beixoq Bpe-
MCHHOTO pazauauteis BP.

JKBHUBAIICHTHOEC MPCICTABICHUEC CXEMBI 3aXBaTa B BHIAC BICKTPOMAT-
HuTHOro kommyrtaropa KOM nokazano Ha puc.2.117.

Bo Bpemenro'M pasmuuntene BP ocy-
LICCTBIISICTCS CPABHCHHE IO BPEMCHH MOSB- |
JICHUSL CENCKTOPHBIX HMMITYJIbCOB M BBIXOJ- :
HBIX CHTHAIOB NpHEMHHKA. BeixomHoe Ha- : oL

|
|
|

MPSDKCHUC BPEMCHHOTO Pa3IHYUTES 3aBH-
CHUT OT B3aUMHOTO PACIONIOKCHHS Ha BpE-
MEHHOW OCH MpPHHATOrO curHaiga (rpaguk .
5) ¥ ABYX CEICKTOPHBIX MMITYyIbcOB. Ecmm
cepearHa MPHHATOrO CHTHAIA TOYHO COBIIA-
JACT C OCBI0 CUMMETPHHU CEICKTOPHBIX HUM-
MyJIbCOB, TO YIPABILIIOIICE HANPSUKCHUE HA BEIXOAC PA3THUHUTENS OTCYTCT-
ByeT. [Ipu mosBneHnn BpeMeHHOTO paccornacoBaHus (rpaduku 5 u 6)
Ar=t,-1, (2.206)

BOZHHMKACT YIPABILIIOLICE HANpsDKCHHE. BemuunHa W 3HAaK 3TOro Ha-
MPSDKEHUS OTIPEICTAIOTCS BEIHUMHON M 3HAKOM BPEMEHHOTO Paccoriaco-
BaHus. C 3TOH LENBIO MEPEXOAHAS XapPAKTEPUCTUKA BPEMCHHOTO Pa3IHIH-
Tenmsl BBIOUpAeTCs B BHAC HCUETHOW (PYHKLMH BPEMEHHOTO PaccoriacoBa-
Hus (puc.2.118).

VYnpasmsiromee HampsukeHUe yepes hopmupyromyio uens OLL u cxemy
3axBara C3 mocTymaer Ha cXeMy BPEMEHHOH 3aJCpIKKH 3aIycKa CETICKTOp-
HbiX uMmmyaecoB CB3. 910 HanpspkeHue cha3zupoBaHO TAKHM 00pa3oM,

Upp 9TOOBl OHO, W3MEHSS BPEMCHHYIO 3aICPiKKY
CCNEKTOPHBIX ~HMITYIBCOB, YMCHBIIANO OB
BpeMeHHOe paccornacoBanue Ar. dopmupyro-
] mas uerne DI mogaepxuBacT cpeaHuil ypo-
At BCHb VIIPABILIOIICTO HANPSIKCHUS COOTBETCT-
BEHHO TCKYIIEMY 3HAUCHHIO JANTBHOCTH IO Lic-

Puc.2. 118 MNepexogHaa 1IN
HAPSKTEPHCTHEA BREMEH- Hna toro, 4to0bl OTCYTCTBOBANA OLIMOKA
HOrD pasn4uTENA, COTIPOBOXKICHHS OOBEKTOB MO JATBHOCTH HE-
00X0AMMO BBITIOIHCHUE B JIFOOOH MOMEHT BpE-

MEHH CIICAVIOIIETO YCIOBHS

Puc2. 117 JKEMEANEHTHERA
CXEMS CHCTEMEl 334BATA.
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AR =R () — Ry() = 0, (2.207)
rae Ry (7) - Tekymee 3HAYCHUE JATBHOCTH OO LETH; Ro(f) — AanbHOCTb COOT-
BETCTBVIOLIAS 3aJCPIKKE CENCKTOPHBIX UMITYIIBCOB.

Ecnu conpoBoxkaaeMbiii 0OBEKT HEMOABHKCH, TO YPABHCHUE JAJbHO-
CTH MOXKHO 3AITHCATh TAKUM 00Pa3oM

R.(f) = Ry= const. (2.208)

B atom cayuae ms conpoBoxkacHUS 00bekTa 63 OIIMOKH Ha BBIXOAC
BPCMCHHOI'O  pPasiuiIUTC/IA AOCTATOUYHO HUMCTh OAUH HUHTCIPATOP. Takasa
cucteMa, 00Iajarmas acTaTH3MOM MEPBOrO MOPSIKA, 3aIOMHUHACT 3HAYC-
HHUE JATBHOCTH B MOMCHTHI CITyYaHHBIX MPOMAJAHHI CHTHANOB, T.€. o0na-
JACT MaMATBIO IO MOIOXKCHHIO.

Ecnmu compoBoxaacMblii 00bEKT NPUOIMIKACTCS WM VAALICTCS € IMO-
CTOSIHHOM CKOPOCTBIO V), TO ypaBHECHHE AAIBHOCTH OYACT MMETh TaKOW
BHUJ

R(t)=Ro£ Vs t. (2.209)

B »ToMm ciiyuae conpoBokAcHHE 03 OMMOKKA BO3MOKHO MPHU HATHIUU
Ha BbIXOAC BPCMCHHOI'O PA3IUIUTCIIA ABYX UHTCTPATOPOB, T.C. IIPHU IIPUMC-
HEHHH CHUCTEMBI C aCTATH3MOM BTOPOro mopsaka. Takas cucteMa o0naiaet
ODaMATBIO MO CKOPOCTH, 3allOMUHAA 3HAUCHUC CKOPOCTHU O6’bCKTa B MOMCH-
ThI ITPONAIAHUA CUTHAIOB.

JUta TOYHOrO CONPOBOMKACHHS AATBHOCTH TPH HAIMYMHM YCKOPEHHS
JBIKYIIETOCS OOBEKTAa CHCTEMA, OUCBUAHO, AODKHA COACPIKATH TPH HHTC-
rpatopa. OJHAKO Ha MPAKTUKE B CIEIIIINX PaIHOAATbHOMEPAX PEIKO UC-
MOJB3YIOT O0Niee ABYX HHTCTPHPYIOLUIMX 3BCHBEB, MOCKOIBKY BBCICHHC
KXKAOTO 3BCHA VCIOXKHSICT CHCTEMY U 3aTPYAHACT 0OCCHCUCHUE YCTOWIH-
BOM & paboTHL.

Cnepgsiwume n3meputenu yrioBbIX
KoopauHart

HJ’IH PCHICHUA MHOTHUX HABUTALITMOHHBIX 3a4a'1 HCO6XO,Z[I/IMO HCIIPCPBIB-
HOC monyucHue HHGPOPMAIUH 00 YrIOBBIX KOOPAWHATAX OOBEKTOB - HC-
TOYHHUKOB UBJIYUCHHUA PaJUOCUTHAJIOB. HJ’IH OTOro YrjoOBbIC KOOPAWHATHI
OOBEKTOB OMPEACTSIIOT C MOMOIUBIO crneasmux uameputencii. Takue uame-
purenu yacto HaseBaroT cucremMamu ACH (aBToMarnueckoe conpoBoxkie-
HUE 1o HampasicHU). COMPOBOKACHUE O0OBCKTOB MOKET OCYIICCTBIISTh-
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¢ KaKk MO OJHOM, Tak U IO ABYM YIVIOBBIM KOOPJAWHATAM — MO a3UMYTy H
IO YIJIy MECTA.

Cucrema ACH 3T10 3aMKHyTast CAeasias CHCTEMa, COCTOSINAS U3 Iic-
JICHTaTopa, YIPaBIIOMICTO YCTPOUCTBA Y'Y H HUCHMOMHUTCIBHOTO VCTPOU-
ctea Y (puc.2.119).

OCYILIECTBIIICTCS peoOpasosa-
Hue uHpopManuud 00 YIIOBBIX
KOOPOUHATAX COIMPOBOXKIACMO-
ro oovekra L B TOoku W Hamps-
JKCHUS, OJHO3HAYHO 3aBHCAIINE
ot 3tux koopauHar. CocTouT
HEJICHraToOp U3 AaHTEHHOTO YCTPOUCTBA Ay, 00TAaroMEro HaNpaBICHHBI-
MH CBOHCTBaMH, U npuéMHHKA [Ip, B KOTOPOM OCYIIECTBASIOTCS OCHOBHBIC
peoOpa3oBaHus U YCHICHUE MPUHATHIX CUTHAIOB.

Kak npasuno, B cucremax ACH ucrmons3yloT paBHOCHTHATBHEIEC METO-
JBI TICTICHTAL|H, TTO3BOJIIOIINE TTOAYYaTh OOJIEe BEICOKYIO TOYHOCTD ONpe-
JCTCHUS HAIPaBICHUS HA UCTOYHUK M3MYUCHHUS MO CPABHCHUIO C JPYTHMHU
MeToaaMu. B Takux ycTpoHCTBax ¢ MOMOIIBIO AaHTCHHOH CHCTEMbI (hopMu-
pyercst paBHocurHanpHoe HampasieHue (PCH), monoskenue koroporo B
MPOCTPAHCTBE M3BECTHO U OHO CIYXKHT OMOPHBIM (0a30BBIM) HAMPABJICHU-
em. 3amaued cucremMsl ACH sgBnsercss HEMpepEIBHOE aBTOMATHYECKOE CO-
BMCIICHHE B TpocTpaHcTee omopHoro PCH ¢ HampasneHueM mnpuxozaa
3JCKTPOMATHUTHBIX BOJH OT HCTOYHHKA U3TYUCHHS, T.C. C THHHCH BUHPO-
Banus JIB uemu L (puc.2.119). dus peruenus

Pmo - —— = — . Ilencnratop mpencrasmscT
v [lenenratop L . .

! | FCH Y co00ll  yrIIOBOH JUCKPHUMHHA-
1 "&'I'II

: ﬁ: g TOpP, € TOMOWIBK) KOTOPOro
1

I

L

!

=
|
L

WY MY

PUE.2. 119 TpMHUMN BEACTE WA CMCT EMEl ACH.

N Uebix
3TOH 3a1a4H MEPEXOTHAT XAPAKTCPUCTUKA YIIIO-
BOTO JMHUCKPHUMHHATOPA BHIOMPACTCS HEUETHOM y
(dyHKIHCH HANPSOKCHUSA Uy . OT VIJIOBOTO -

paccormacoBanus y (puc.2.120).

Takum 00pa3oM, BBIXOAHOC HANPSDKCHHE
AUCKPUMHUHATOPA SABJIACTCS SICKTPUICCKUM
aHAJOroM VIJIOBOTO paccoriacosanus. Yacro
3TO HANPSKCHHE HA3BIBAIOT CHTHAIOM Pacco-
TJIaCOBAHHUA HJIH CUTHAJIOM OH.II/I6KI/I.

[Tpu comemennu PCH ¢ munped BH3UpOBaHHUS CONMPOBOXKIAEMOM Lic-
JU YIJIOBOE PACCOTNIACOBAHHE Y M COOTBETCTBYIOIISE €MY BBIXOJHOE Ha-

Puc.2.120 MepexofgHanA
HAPAKTEPUCTHES YINOBQMD
M EpUMMHATORA.
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MPSDKEHNC TUCKPUMUHATOpPA VCTPEMILIFOTCA K Hymo. Touka anepTypel, B
KOTOPOH Uy = 0, HA3BIBACTCS TOYKOM VCTOHUIHBOTO PABHOBCCHAL.

C BBIXOJA JUCKPUMHHATOPA CUTHAI OLINOKH MOCTYIACT HA YCTPOUCTBO
yopasneHus YY. B 3aBucHMOCTH OT THITA aHTEHHOM CHCTEMBI IIPUMEHSIOT-
€5 aHANOTOBBIC WIN IU(POBBIC YCTPOHCTBA ypasneHus. B nepBom ciayuae
3TO VCHIHTENH W HHTCTPATOPBI, & BO BTOPOM — CHCLUATH3UPOBAHHBIC
npoueccopsl u IBM.

UcnomuurensHoe yerpoticteo MY ocymectsiaser nepemenicane PCH B
MPOCTPAHCTBE MPH BO3ACHCTBUU HA HETO CHUTHAJIOB YCTPOWCTBA YIIPaBIIC-
Hus. B cucremax ACH c aekTpoMeXaHIISCKUM YIPABICHUAEM MTOIOXKESHUS
PCH wucnonnutensHOE YCTPOHCTBO COCTOUT M3 BICKTPOABHIATENS H MEXa-
HUYCCKOU YaCTH AaHTCHHOW CHCTEMBI, KOTOPHIC B 3TOM CIIy4ac BBIIOMHSIOT
TAKXKE POJIb UHTCIPATOPOB CHUCTEMBI. TCKYIIHME 3HAYCHHS YITIOBEIX KOOP-
JUHAT COMPOBOXKIACMOU LICTH CHUMAIOTCS C AATYNKOB, YCTAHOBICHHEIX HA
0CSIX TIOBOPOTA AHTCHHBI MO a3UMYTY M 1O yriay Mecrta. [Ipu anexrporHoM
vropasieHur PCH ¢yHkmu cuHTE3aTOpa BBHINOMHSIOT 3JIEMEHTHI (a3upo-
BaHHBIX aHTCHHBIX perietok (PAP): dasospamaresu, 4acTOTHO yhpas-
aseMble TeHepatopsl U Ap. MHbopMauuio o HarmpaBIcHUH HA UCTOYHHK H3-
JYYCHHH B 3TOM CIy4ae MOIYYArOT C MOCICIHETr0 HHTEIPATOpa YCTPOHCTBA
VIIPaBJICHHUS B BUAC AHAOTOBBIX HANPSDKCHUH WIH KOJA.

B 3aBucumocTu ot cnoco6a dopmuposanus PCH pazmuuaror cucteMer
ACH ¢ omHOBpPEMCHHBIM CPaBHCHHEM CHTHAIOB (MOHOHMITYIIBCHBIC) U C
MOCICIOBATCIBHBIM CPABHCHHUEM (MHTCTPANIBHBIC).

B kauectBe mpumepa paccMOTPHUM TOCTPOCHUE W MPUHLMIN ACHCTBUSA
onHoro m3 BapuantoB cucreMbl ACH ¢ mocnenoBaTembHBIM CpaBHCHHEM
CUTHANIOB 1o aMIutuTyae (puc.2.121).

B takmx cmcreMax HCIOIB3yeTCA AHTEHHA C OTHOCHUTENBHO V3KOM,
CUMMETPUYHON AuarpamMMoi HampasneHHOCTH (G(\), OChb KOTOPOH cMeIe-
HA OTHOCHTCJIBHO OCHU AHTCHHBI HA HeOombimon yron y. uarpamma nHa-
MPaBICHHOCTH BPAIIACTCS B IPOCTPAHCTBE BOKPYT OCH aHTCHHBI C YTIOBOU
ckopocteio ) (konmueckoe ckanuposanue). Ha puc.2.121 nmokasano npo-
CTPAHCTBCHHOE TOJIOKCHHE BPAINAIOIICHCS AHArpaMMBbl HAIPaBICHHOCTH
U JBYX TMPOU3BOIBHBIX MOMCHTOB BPEMCHH /1 U 1. M3 pucyHka BUAHO,
YTO BIOJb OCH BPAIUCHHS AWArpaMMbl 00pa3yercsl PaBHOCHTHAIBHOC Ha-
mpasneaue (PCH) xapaxrepHoe TeM, YTO aMILTUTYAQ CHTHAJIOB, MPHHH-
MaEeMBIX C 3TOTO HAIMPABICHUS, HEC 3aBHCHT OT TEKYLICTO ITOJIOKCHHS B
MPOCTPAHCTBE CKAHUPYIOIICH guarpamMmel  (Hampaenenune Ha L,
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puc.2.121). D10 HampaBiCHUC ABASCTCS OMOPHBIM (0A30BBIM) IS JAHHON
CHUCTEMBI. Bua nmpuHUMaeMBIX CHTHAMIOB ITOKa3aH Ha puc.2.122.a.
Unp (1) = U, cos 0 1. (2.210)
Ecnu xe ucrounuk curnana Oyaer cmemieH ornocureabHo PCH (na-
npaeneHue Ha Ll;, puc.2.121) Ha yrom y, TO B 3TOM HampaBICHUH OYACT
MPOUCXOANUTH MEPUOIMUCCKOE M3MECHEHNE KO3(PHUINCHTA YCHICHUS MPH-
éMHOHM aHTeHHB (G(\) ¢ YacTOTOH, paBHOH VIIOBOH CKOPOCTH BpAlLCHUS
JuarpaMmel (), ¥ BCICACTBHE 3TOro OVACT BO3HUKATH aMILTHTYIHAS MOZY-
JSIUHS TPUHAMACMBIX CHTHATIOB
Uy (1) = Uy [1 + me (y) cos(QLt - 9c)] cos o, 1, (2.211)
rae Uy - aMIuInTyaa cursana mpHu OTCYTCTBHH VITIOBOTO PaccOriacoBaHUS
(v =0); o, - yacrora Hecywero kojacdbanus; Q. — 4acToTa CKAaHHUPOBA-
HUS, .- HadampHas (aza orudbaroieit Moayasiuu; 1, () — kosddurm-
CHT TTyOMHBI MOIYJISILIAU;

HAALAAMALS
= [IU0UU0T

i
i
I
Upw(t) I
O
B)
Puc.2.121 QopMupoBaHie pAaEHOCHIHAN EHOTO HANPAENEHUA Prc.2.122 Bug npUHUMAEME X CHTHAN0E:
B cHoTEme ACH. B cHcTeme ACH.
AU
m(y) =—. (2.212)
Uo

[Tpu 3ToM rnyOHHA aMITTATYAHOH MOXVILALHUH #1, NPIMO HPOIIOPLIHO-
HaJbHA VIOV PaccOriacoBaHHUs V., a (asa orudaromed MOIYJISLHNA HECET
HH(OPMALTHIO 0 HANPABJICHUH YIJIOBOI'O OTKIOHCHUSA. MBI BUIUM, UTO HH-
dopmanys 06 YIIOBEIX KOOPAWHATAX LETH 3aJI0KCHA B JBYX MapamMerpax
HNPUHUMAEMOTO CUTHAJA, TO3TOMY TAKOH METOJ B TEXHUYECKOU JIUTEpaTy-
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PC MHOTA2 HA3BIBAIOT AMILTUTYAHO—(ha30BbIM METOAOM OMPEACICHUS YIIIO-
BBIX KOOPIWHAT.

AMIUTUTYAHO-MOJYTHPOBAHHBIN CHIHA, MPUHHUMACMBIA C HAIMpPaBIC-
uus Ha LI, mokazan Ha puc.2.122.6. Bug 3toro curHaia B MOMEHTHI Bpe-
MEHH f; U f; COOTBETCTBYET IIOJIOKCHHUAM AMarpaMMbl HAIPABICHHOCTH
CKaHHPYIOUIEH AaHTEHHBI B 3TH K€ MOMEHTHI BPEMEHH, ITOKa3aHHBIE Ha
puc.2.121. Ilepmoa Moy IAIMH IPUHAMAEMOTO CHTHAJIA PaBEH

7,221 0. (2.213)

Takum 00pazoM, ¢ MOMOINBIO AHTCHHOH CHCTEMBI OCYILCCTBISAECTCS
MpeoOpa3oBaHue yIia PaccoriacoBaHHUI B H3MCHCHHC aMILTUTYIbBI IPUHH-
MaEMBIX CHTHAJIOB.

Beigensis v aHamU3Hpys OruOArOIYI0 AMILTHTYTHOH MOIYSLIMH CHT-
HanoB (curHan omudky, puc.2.122.B), monay4daroT HHGPOPMALIUIO O BETHIH-
HC U CTOPOHE OTKJIOHCHHS UCTOYHHKA u3ayucHus (uemun) or PCH

Uom(1)= Usm MmcCOS (21 - ). (2.114)

Ucnone3ya 31y nHbopManuio (GOPMUPYIOT CHTHAMBL, YIIPABIAIOLINC
nonokeauem PCH B npocTpaHCTBE, COBMEIIAS €r0 C THHHCH BH3HPOBAHHUS
LETH.

CrpykrypHas cxema cucteMbl ACH, peanusyromas paccMOTPEHHBIN
anroput™ paboThl, MpUBEACHA Ha puc.2.123.

CyneprerepoanHueil npuéMHuK [p mpeoOpasyer mo wyacrore, YCHIH-
BacT M HOPMHUPYET MPHUHATHIC aH-

C¥hg i DU TEHHOH A, curHaisel. Beinenenne

\L OrubaroIIeH aMILIUTYIHO— MOTY-

A JHUPOBAHHOIO CHTHAJNIA OCYINECTB-
Mp — OCO Tha JdeTcs B ACTCKTOPE CHTHANA

sinnot omudku JICO. VYmpasicuue mo-
JOKCHHUEM AaHTCHHBI Al COBME-
YCA | TOH ks menusa PCH ¢ nuHuen Bu3nposa-
I HUS LM MIPOU3BOIUTCS, KaK mpa-
Ueostlt BHJIO, B a3UMYTaJbHOU U YIIOME-
CTHOM IUTOCKOCTSIX aBTOHOMHO. B
CBSI3U C 3THM CHTHAJ OLIMOKH He-
00X0IUMO Pa3IoKHUTh HA JBE Op-
TOTOHATBHBIC COCTABIAIOIINE, TPOMOPLHOHATBHEIC YVTTIOBBIM OTKIOHCHHIM
LETH B 3THX IUIOCKOCTAX, T.€. MPOM3BECTH mpeobpasosanue uHpopMayn
00 YIJIOBBEIX KOOPAWHATAX LCTH, NOTYICHHON B MOMSPHON CHCTEME KOOp-

Cvag 1 oY

Puc 2 123 CTpykTypHanA cxema cucTemsl ACH.
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JUHAT, B CHTHAIB, VIPABISIOMIME MOTOKCHUEM aHTCHHEBL, B NPSIMOYTOIb-
HOW (aeKkapToBoii) cucteme. CyIIHOCTh TAaKOTO MpeoOpa3oBaHus MOAPOOHO
paccMOTpEHA B pasacic 2.2 HACTOSAIICH TJIABHL.

AnmnapaTypHoe pa3lcliiCHHC CUTHAJNA OMMOKK Ha JBC COCTABIAIOLIUC
ocymectsisiercs B ¢a3oBbx aerekropax Gl n ®Jlg, B KOTOPBIX Ipon3-
BOJUTCS YMHOJKCHHE CHTHAJIA OIIHMOKU HA OTNOPHEIC HANPSDKCHUS, BhIpada-
TBIBACMBIC T'eHepaTtopoM omopHbeix HampspkeHud ['OH m umeromue dazo-
BBIH CABHUI HA T/2:

Uon1() = Upmy €08 Qo 5 stoma(t) = Uz sIn £, 1. (2.215)

Cunxponmzauns ['OH ocymecTBiasgercs yCTpOHCTBOM CKaHHPOBAHHS
JuarpaMmel HampasicHHOCTH aHTeHHbI YCJI, u mostoMy (hasel OMOPHBIX
HANPSDKCHUH OJHO3ZHAYHO CBA3aHBI C MPOCTPAHCTBCHHBIM MOJIOKCHHEM
ckaHupyoomel auarpamvel. Ha Brrxonax (a3oBbIX AETEKTOPOB 00pa3vioT-
€5l HANpPSHKCHHUS MPONOPLHOHATBHBIC BEIMYHHAM YITIOBOTO PAacCOoracoBa-
HHUSI B Q3UMYTAJIBHON U YIVIOMECTHOU IJIOCKOCTSX

Uy = Uyy cos @; g = Upy Sin @, (2.216)
rae O yriaosas KOOpAWHATA LETH B KAPTHHHOU IIIOCKOCTH.

dopmvupyromue nenu PL B kaxaoM KaHaIe MpeoOpasyOT BEIXOTHBIC
CUTHaNBI (Pa30BEIX ACTCKTOPOB B CHTHAJBI, HCOOXOAUMBIC [ PA0OTHI CHC-
teM ynpasineHus aHTeHHOU CYA, u CYAg, COOTBETCTBEHHO B a3UMYTAJIb-
HOH U B YIJIOMECTHOU IJIOCKOCTSIX.

ITpu copmemiennn PCH ¢ nuHuel BH3NPOBaHUS LIENH UCUE3AET AMILTH-
TyOHAs MOXYIALMS HNPUHUMACMBIX CHTHATOB, M BBIXOJHBIC HANPSIKCHHS
(ha30BBIX ACTCKTOPOB YCTPEMIISIFOTCS K HYIIO.

Cnepsiwime U3MepuTenin CKOpPOCTU

ABTomaTHuecKoe compoBokAcHue wneiach no ckopoctu (ACC) maér
BOBMOYKHOCTE TIOJIYUATh HEMPEPHIBHYIO HH(POPMAITHIO O CKOPOCTH JIBHIKC-
HHUS COTIPOBOJKIACMBIX OOBEKTOB, & TAKKE OOCCIICUMBATE CCNCKITUIO JBH-
JKYIAXCA TIeaeH Ha (OHE HEMOABYIKHBIX HIIH  MCIJICHHO JBHIKYIAXCS
O00BCKTOB, OTPAKAIOMIMX PAAUOBOIHBL. OMpeacacHne CKOPOCTH OCHOBAHO
HA WCIOAB30BAHHH H((EKTa JOTICPOBCKOTO MPHPAINCHUS TaCTOTHI
CHTHAJIOB, OTPAKCHHBIX HIIH M3MYIACMBIX JBIKYIIIMMCS OTHOCHTCIBHO
npuéMHuka oobekTamu (puc. 2.124) .
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y L IIpupamenne gacToTs! F; 3aBUCHT OT
3 CKOPOCTH JBHXKCHHS 00BbEKTa V) U 3HaUe-
e ; HUS HECYIIECH YacTOTHI H3MY4aEeMbIX CHT-
S|-!13J'I S 2VI—I 2VI—I
fD/{‘ ; oTp HanoB f, I ZfoTCOSBZTCOSB.
— P (2.217)
rae . =c/ f, — anuHa BOJHBL [ — yroa

MEKAY HANPaBJICHUEM BEKTOPa CKOPOCTH
Vyu nuauel Buznposanud uenu JIB.
ADNAEROBCEATD MRARALLERKA CTpyKTypHas cXxeMa OZHOTO W3 BapH-
HACTOTEL. antoB cuctembl ACC, paGorarommeii ¢ He-
MIPEPBIBHBIMU CHTHAJIAMHU, TTPUBEAcHA Ha prc.2.125.
Yerpoiicteo ACC mo cy-
TH OpeCTaBIsIeT COOOH Y3KO0-
NOJIOCHBIH CeAsSuuid QuapTp A
€ aBTOMATUYECKON MOJACTPOM-
KOU YaCTOTH IIPHHUMACMBIX |
CUTHAJIOB. JTO IOHATHE HE- |
CKOJITBKO YCIIOBHOE, TaK Kak | T
|
|
|

Puc2 124 K onpegeneHum

|
fnp :fB}{ fpaa
Mp oM = yYH = YA

COOCTBEHHO H30HPATEIBHEIM
O YaCTOTE SIEMEHTOM SIBJISI-
€TCsl Y3KOIOJIOCHBIM YCUIU-
TEIb IPOMEKYTOUHOH 4aCTO-
1ol YYITY, xoTOpBII HMeeT GUKCHPOBAHHYIO HACTPOUKY, a IIepecTpanBa-
€TCs 110 YaCTOTE JIHIIb reTepoauH [

B ncxoaHoM cocTosHHH, KOAA HA BXOAE HET CHUTHAIOB, CHCTEMa Pabo-
Taet B pexxume noucka. [lpu atom vactora rerepoauna I’ ¢ momoieio re-
Heparopa moucka I'TI, mogxmouaemoro uepes cxemy 3axsara C3, mepuo-
JUYCCKH TEPECTPAanBACTCs 0 THHEHHOMY 3aKkony. [louck ocyimectBnsaercs
B IUAINA30HC BO3MOXKHBIX AOIUICPOBCKUX HpI/IpaH.[CHI/II\/'I qaCcTOThl BXOJAHBIX
CHUTHAJIOB.

CurHasibl, IPHHATEIC OT BHIOPAHHON HA COMPOBOXKIACHHE LICNH, MOCIC
COOTBETCTBYIOIINX npeoOpazosanuii B npuémunke [Ip, moctynaror Ha BXox
cucremsl ACC. Korza pa3HOCTh 4acTOT IEpPeCTPanBacMoro rerepoanHa fr u
BXOJAHOI'0 CHrHama f,, Oyger Onmu3ka K CpeAHEH YacTore HACTPOUKU
VVIIY, curnan ¢ pa3HOCTHOW YacTOTOMH, MTOSYUCHHBIA HA BBIXOJE CMECH-
terst CM f, = fux — fr, ipoxoaut uepe3 Y VIIY, wactorusiit aerexrop Y/,

Puc2.125 CrpykTypHadA crema cucTemel ACC.
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dopmupyromyio uens L u 3acrasaser cpadorats cxemy 3axsarta C3 (BbI-
xon L), xoropas ocranaBmuBacT MOUCK U nepeBoaut cucrtemy ACC B
PEXUM CONPOBOYKACHHS LIENEH IO TOIUIEPOBCKOM dacToTte. B 3ToM cimyuae
VIIPaBICHHE YACTOTOW TETEPOAMHA OCYLICCTBIACTCS HAIMPSKCHHUEM, IO-
CTYHAIOIIUM C BBIXOJA YaCTOTHOTO ACTEKTOPA uepe3 GOPMHUPVIOIIVIO LICh
(Beixog @LL;) u cxemy 3axBara. PacnpenencHue ynpasasionX CUTHAIOB B
C3 noka3aHo Ha HKBUBAJICHTHOU cxeme puc.2.126.

[epexoanas xapakrepuctuka Y/ (puc.2.127) npeacrasmser codoi He-
YETHYIO (PVHKLMIO BBIXOJHOTO HANPSDKCHUS OT PACCOTIACOBAHHS YacCTOTHI
pasHocTHOro cursaiaa Ha Beixoge CM  f, u cpemHEM 4acTOTHI HACTPOMKH
VYVIM fr  thex = Q(Af), THE Af=f5 — fra.

Ilyaxrupom Ha punc.2.127mokazana aMIDIMTYAHO—JIACTOTHAA XapakTe-
puctuka Y VYITY.

UYacToTHbIH JCTEKTOp BHIPAOATHIBACT YIPABJSIOWICE HAMPSIKCHUC, BE-
JWYHHA B 3HAK KOTOPOTO NMPONOPLUHUOHANBHBI BEIMYHHE U CTOPOHE YaCTOT-
HOTO PacCOriIacOBaHHA. JTO HANPSKCHHE M3MCHSAC YaCTOTY IETepOIUHA
JI0 TEX MOp, NOKA PacCOrIACOBAHUE YACTOT HE CTAaHET PaBHBIM HYTIO. BbI-
XOZHOE HANPSDKCHHE YaCTOTHOI'O JCTEKTOPA MNPH 3TOM Takke Oyaer

|j———————————- 1 AU

| T C3 | uiaf)

| 1

! —)j\_r) |

+|

oLz l

: | KoM PRI

I I

L e e e e —— —

Puc 2126 3KEMEANEHTHARA Puc 2127 MNepexogHan xapakTe
CXEM3 CHCTEMBI SaXEATA PHCTHKA YACTOTHOM O ETEKTORA
cucTem ACC,

PaBHO HYJIIO, H3MCHCHHUE YACTOThI TETEPOANHA MPSKPATUTCS U CUCTEMA OY-
JeT paboTaTh B PSKUME YCTOMYHMBOTO COIMPOBOXKICHHSI CUTHAJIOB IO YaC-
tore. CpeaHUil YPOBCHD YNPAB/ISIONICTO HANPSKCHUS, COOTBETCTBYHOLIHI
TEKVIIEMY 3HAUEHUIO CKOPOCTH JABHKEHHUA COIMPOBOXKIAACMOMN LETH, MOA-
JICPKUBACTCS MHTETPUPYIOIIUMHU YCTPOHRCTBAMH (DOPMUPYIOLICH LICITH.

Bonpochl 4na caMmOKOHTpons

1. [Jlafite 0OIIyIO XapaKTEPUCTHKY H3MEPHUTEIIIO HABHTAMOHHBIX ITAPAMETPOB ClIe-
JUIIETO THIA.
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2. Kaxue CTpyKTYPHBIE 3IEMEHTBI COCTABILAIOT OCHOBY CJICIAINUX U3MEPHTEICH?
3. Hapucyiite CTpyKTYPHYIO CXEMY W TOSICHUTE IPHHIHAIT padOTHI CIECISINETO H3-
MEPHUTENIA JANBHOCTH.

4. Hapucyite CTPYKTYPHYIO CXEMY M HOSICHUTE MPHHIUIT PAOOTHI CIEASAIICTO H3-
MEPHUTEI YTTIOBBIX KOOPAMHAT OOBEKTOB.

5. Hapucy#ite CTpyKTYPHYIO CXEMY W IOSICHUTE IPHHIHAIT PaOOTHI CIEISINETO H3-
MEPHUTEII CKOPOCTH JBIKCHUS OOBEKTOB.

2.9 KomnnekcupoeaHue usmepumeneu
Haeu2aUyUOHHbLIX NnapamMempos

CoKHOCTh 33Jad4, PEIIACMBIX MMPHU HABUTALIMH TMOJBIKHBIX OOBCKTOB,
0COOCHHO COBPEMCHHBIX JICTATCIBHBIX AIMApaToB, MPUBOAUT K YBEIHUYC-
HUIO KOJIMYCCTBA CPCACTB H3MCPCHHUS HABHTALMOHHBIX MAPaMETPOB, K
CIIOKHOCTH WX TOCTPOCHHS, K HCOOXOAUMOCTH MOBBIIICHHUS TOYHOCTH U
HaAGKHOCTH HaBHrannoHHod uH(popmanmm. Bcé ato tpeGyer obnenune-
HUsI THPOPMALIUH, TIOCTYNAIOLICH OT Pa3IMYHBIX H3MEPHUTEICH, 1 peodpa-
30BaHUs €€ K BUAY, OOCCICUMBAOIICMY OMCPATHBHOC MPHHSITHE PCIICHHUS
U VIPaBJICHUEC O0BCKTOM B PEATbHOM MaciuTade BPEMEHH. JTO OTHOCHTCS
HE TOJIBKO K OCCHHJIOTHBIM, HO U MUIOTHPYSMBIM JICTATCIBHBIM ammapa-
TaMm, Ha KOTOPHIX YEJIOBEK O3 Takol oOpabOTKH HE B COCTOSHUH OCMBIC-
JIUTH TOCTYNAOUIYIO OT MHOTHX CHCTEM HH(OPMALIUIO H ONCPATHBHO MPH-
HSTh NPABH/IBHOC PCIICHHC.

Takoe 00bEANHCHHE CPEACTB M METOAOB MOIYICHUS HABHTALIMOHHOM
uH(pOPMALINH HA3BIBACTCS KOMILICKCHPOBAHUEM.

OCHOBHBIC IPUHLIMIB KOMILICKCHPOBAHHS MOKHO C(hopMyTupoBaTh B
BUJC CICAVIOLIHNX MOI0KCHH!

1. ITpu KOMILJICKCHPOBAHHH TPOU3BOAUTCS OOBCIHHCHHE HABUTALIMOH-
HBIX JaHHBIX pa3nuuHOi (usnyueckoi nmpupoasl. HapuraumnoHHbIC aTIHKH,
BKJIFOYACMbIC B COCTaB OOPTOBOH ammapaTypsl, HUCMOIB3YVIOT PAa3IUYHBIC
(U3HYCCKUE MPHUHLHUITEL U O0NAJAIT PA3IHYHBIMH CBOHCTBaMH. JlaTunku
Pa3TUYAOTCSI COCTABOM HEMOCPEACTBEHHO M3MEPSICMBIX TCOMETPHUCCKHX U
KHHCMATHYCCKUX BETUYUH, MPOCTPAHCTBCHHO — BPEMCHHBIMH CBOMCTBAMH
CHUCTCMATUYCCKUX M CAYYaHHBIX TMOrPEIHOCTEH, GOopMOI U pa3MepoM pa-
Oounx obnacted, a 3HAUUT U chepamMul MPUMEHEHUA. TakuMm obpazom, OT-
KPBIBACTCS. BO3MO)KHOCTbh HCIIOJB30BAHHS TEX HM3MCPHTEICH, KOTOPBHIC B
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JAHHBIX KOHKPETHBIX YCIOBHAX OTIHYAIOTCA HanOombiicH 3¢h(eKTHBHO-
CTBIO.

2. Tlpu koMIUTEKCHPOBAHUU OOCCIICUNBACTCS TIOTHOTA UCIIOIB30BAHUS
HaBUrapioHHod wuHbpopMamuu. CyxACHHE O TEKYIIUX 3HAYCHUAX Mapa-
METPOB JBHKCHHUS (DOPMHPYETCS HA OCHOBE BCEH MOCTYITHON HABUTALMOH-
HOU UH(OpMaLMH, BKITIOYAs JAHHBIC, H3BCCTHBIC 0 HAYaIa H3MECPCHHUH.

3. Baxneiimedt QyHKIMCH KOMIUICKCHPOBAHHS SIBIIICTCS CTATHCTHUC-
ckas oOpaboTka BCEX HMCIOLIMXCS HABHUTALIMOHHBEIX AaHHBIX. CTaTHcTHde-
CKUH aHaIN3 00ECIEUNBACT CrIAKUBAHKUE CIYYAHHBIX MOTPEIIHOCTEH H3-
MEpEHHH ¢ YI€TOM HX [JOCTOBEPHOCTH, KOPPEIAIHOHHBIX M IPYTHX
CBOMCTB, BBIABICHUE W OIPEACICHHE CHCTEMATHUECKHX IOTPEITHOCTEH H
OLICHKY TOYHOCTH PE3YIBTHPYIOINX 3HAYCHUM OIPEACIAEMBIX BEIHYNH.
CriaxuBaHHE MOTPEIHOCTEH JOCTUTACTCS 3a CUET MX OCPSTHCHHSA IO aH-
caMOJTIO JATYHUKOB U [0 BPESMCHU.

4. Tlpn KOMIUIEKCUPOBAHUH OCYIIECTBISIETCA ONTUMH3ALS IPOLIECCOB
HABUTALMOHHBIX U3MEPEHHUN U NPoLIecca CTATUCTHYCCKOH 00padoTkn naH-
HBIX. L{enpro OnTHMH3AINN SBIACTCS TOCTHKEHHE MAaKCHMAIBHO BO3MOXK-
HBIX B JaHHBIX YCIOBHAX TOYHOCTH U HAAEKHOCTH ONPEACICHIS KOHETHBIX
BeNMUYMH. J{OCTIDKCHHE BBICOKOM TOYHOCTH OOECIICUMBACTCS HCIIONB30BA-
HUEM H30BITOYHBIX JAHHBIX OT Pa3iHYHbIX, HE3aBHCUMO (VHKIHOHHPYIO-
IIFX U3MEPHUTEIIEH, NTaHHBIX, U3BECTHBIX A0 Havana U3MEPEHHH, U JaHHBIX,
MTONTyIaeMBIX B IIPOIECCE MOBTOPHBIX M3MEPEHHH OTACIBHBIMH HM3MEpPUTE-
JSIMHL.

Kommnekcrnposanue obecnednBacT TOYHOCTh OMPCACICHUS NMApaMeT-
POB ABM)KEHHS, MPEBBIIIAIOIIYIO TOYHOCTh OTJACIBHBIX HU3MEPUTENEH, I10-
3TOMY B COCTaBE M3MEPHUTEIBHOTO KOMITIEKCA MCITONB3VIOT JATYHKH, TOY-
HOCTb KOTOPBIX HHXKE TPeOYEMOH TOYHOCTH HABHTALMOHHBIX OIPEACTC-
Hull. Mcnonp3oBaHue TaKUX JATYHKOB MO3BOMACT VIPOCTHTE OOPTOBOC HA-
BHTALIMOHHOE 000pYI0BAHNEC H CHU3HUTB €O CTOMMOCTB.

5. OzHUM U3 BAKHEUIIMX MOKA3aTeNned KayecTBa (PYHKLHOHHPOBAHUS
0GOpPTOBOr0 HABUTALIMOHHOTO KOMILICKCA SBISCTCS TOUHOCTH ONPCACICHUS
BBIJABACMBIX KOMILICKCOM HABUTALMOHHBIX BETHYHH. JTa TOYHOCThH OLIC-
HUBACTCS B MPOLIECCE CTATUCTUICCKOU 00paboTku uamepenuii. Kontpomu-
poBaHue KauyecTBa (PYHKUMOHUPOBAHHS JATIYHKOB U APYIHX DICMCHTOB
KOMIUTEKCA JOJDKHO MPEIyCMaTPUBaTh ABTOMATHIECKOE MOAKITIOUEHUE pe-
3epBa U OTOOPAKCHUE AAHHBIX O TEKYIUIEM COCTOSHHH TEX WM WHBIX JIIc-
MEHTOB.
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6. Ilpu KOMIIIEKCHPOBAHUH OCYINECTBISIOT PE3CPBHPOBAHUE OONb-
IIMHCTBA 3IECMCHTOB M MPHMCHSIO BCE JOCTYITHBIC METOABI O0CCIICUCHUS
BBICOKOU HAJCKHOCTH. JTH MEPbl HCKIIOUYAIOT BO3MOXKHOCTh OTKa3a B pa-
00TE KOMILIEKCA MTPH OTKA3aX OTACIBHBIX €O 3JIEMEHTOB.

7. HenpemeHHBIM yemoBHEM 3G (HEKTHBHOTO KOMIICKCHPOBAHHS HABH-
TalOHHBIX CPEACTB SABIACTCS MONHAS aBTOMATH3ALMS yIpaBicHUS pabo-
TOW BCEX JATYMKOB HABHIALIMOHHOW HWH(OpMALMU: WX BKJIKOUCHUE, BbI-
KIIOUCHHE, HACTPOHKA, KaJIUOpPOBKA, MEPEXOA W3 OJHOTO JHANAa30HA WIH
pexxnMa Ha apyroi u T.4. KpoMe Toro, mpy KOMIUIEKCHPOBAHUN OCYIIECT-
BIIIETCA ABTOMATH3ALH BCEX BBIUHUCIUTEIBHBIX H JIOTHIECKUX ONEPalnH.
Bce onepauuy BEIMOTHSIOTCS B peanbHOM MacIiTabe BPEMEHHU.

B kadecTBe mpumepa, MOATBEPNKAAIOIICTO LEISCOOOPA3HOCTh U (-
(PEKTHBHOCTh B3aUMOJACHCTBHS PAaIUOTCXHHUYECKUX CHCTEM C OOPTOBBIMH
ABTOHOMHBIMH CHCTEMAaMH HHOH (PU3HYECKOU MPHPOIBI, PACCMOTPUM pe-
3y/NbTAT KOMIUIEKCHPOBAHUS HMHEPLUAIBHON HABUTAIlMOHHOHW CHCTEMBI U
JOTICPOBCKOTO U3MCPHUTEINS MyTEBOM CKopocTH [7].

PaGoTa nHepUMaTbHBIX HABUTALMOHHBIX CHCTEM OCHOBAHA Ha H3MeEpe-
Huu akcenepomerpamu AK (puc.2.128) u mocienyromeM ABYKPATHOM HH-
terpuposanuu uaterparopamu MH, u MH, nuHeHHBIX yCKOpEHUH, AeHCT-
BYIOIIAX ITO TPEM OPTOTOHAIBHBIM OCSAM TIPH ABMKCHUH JIETATENBHOTO all-
rapara.

B pesyiabTaTe v

UHEPLUATbHAS ~ CHC- Ry

TeEMa HENPEPHIBHO ViH 2y

BBLAAET TEKYINME 3HA- A1y Yy

YCHHSI YCKOPCHHS d, ay

ckopoctn V u ngoﬁ- ARy 5 Ve a
JCHHOTO MYTH B §
BHJIC MPOCKIMHA HA D| A P s MHQHI_)}{

Kaxayio u3 oceit. Ox-
HAKO B MHEPLUAIbHOU
CHCTEME  JABYKPATHO
WHTETPUPYIOTCA  HE
TOIBKO HM3MEPAEMBIC
YCKOpPEHHs, HO H
OmMOKH, KOTOPHIEC HApacTaroT TeM OOonbIle, deM AmuTenbHee monér. Ta-
KiM 00pa3oM, HHEpLHATbHAS CHCTEMA CIIOCOOHA BBIAABATH 3HAUCHHS CKO-
POCTH ¥ TIPOHAECHHOTO MYTH C MAJIBIMH TOTPEITHOCTAMH JIUIIb ITPH Kpat-

Puc.2.128 MHepuManeHan WaMepuTENEHAA CUCTEMA.

204



KOBPEMECHHOM TMONETE, APYTHMHU CJIOBAMH, HNOTPELIHOCTH HHEPLHATBHOU
CHCTEMBI COCPEAOTOUCHBI B 00IACTH HU3KHX YaCTOT.

Hns paguoTeXHUYECKHX CHCTEM, B YACTHOCTH ISl JOTIIICPOBCKUX H3-
MEPHUTETICH CKOPOCTH, XapaKTCPHBI KPATKOBPEMEHHbIC (IYKTYALHN U3ME-
PACMEIX MAPAMETPOB, KOTOPBIC OCPEAHSIOTCS TEM JIYUINC, YeM JTHHHEES
HWHTEPBAI U3MEPCHUA. TakuM oOpasoM, pagHOCHCTEMBI JAIOT MAIBIC CIY-
YaiHbBIC MOTPEIIHOCTH NPU JONTOBPEMEHHOM OcpeaHeHuH. s HUX Ciy-
YaiHbIC NOTPEIIHOCTH COCPEAOTOUCHEI B 00JIACTH GOJICE BEICOKHX YACTOT.

ITO pa3nmuyue ABYX BHIOB CHCTEM MO3BOMIACT YMCHBIINTE MOTPELIHO-
CTH M3MEPCHUH MpH UX coBMecTHOU padore. [Ipu 3TOM HH3KOUACTOTHEIC
COCTABJISIIOIIME BBIXOJHOI'O CHUTHATA MOJABIISIOTCS B MHCPLUATBHON CHC-

Vi, TEME, a BBICOKOUACTOTHBIC — B PaIUOCHC-
TEME.

CTpyKTypHas cXeMa TaKoro KOMILIEK-
\|, y, CHPOBAHIS TPH H3MEPEHHH CKOPOCTH
oC | @HY |5 § | BHDKCHHS JICTATEIBHOrO armapara MpH-
BeAeHa Ha puc.2.129.

WuepruanpHpIii KaHAT KOMITJICKCHOTO

Puc.2. 129 CTpykTypHaA crema M3MCPUTEIS COCTOUT H3 aKCEICpPOMETpa

KOMMANEKCHOMD M3MENMTENA AK, unrerparopa MH u ¢unstpa BEICOKHX
gactor ®BY, a pagmorexHuUeckHi KaHaI
BKITIOUACT B ceOs JOMICPOBCKUN H3MEPHUTEIIb Oy
ckopoctn [IUC u ¢punptp Hu3kmx vactor. Ha
BBIXOJEC CYMMATopa MOJYYAT YCPEAHEHHOE
3HAYCHUE CKOpocTH ABrkeHUs. ['paduxu 3a-
BHCUMOCTH OT BPEMEHH HaOmMoAcHU 7, OTHO-
CUTCNBHBIX MOTPEIIHOCTCH U3MEPEHHS CKOPO- 51
ctH O, ¢ nomotnsio uaepiuansaor MHC u pa-
muorexHuueckoilt PTC cucreM mokaszadHbl Ha
prc.2.130. Ha stom sxe rpaduke mokasama HE2130 CTHocHTEN:Hsle Mo

CyMMapHasi MOTPELIHOCT HU3MEPCHUSI CKOpO-  PELHOCTH KIMIMEKEHOTD H3ME
cTH Os. RHTENA CKOPOCTH JEWHEHHA

AR = WH |3 @BY

Y

FTC
MHC

TH

AHAJOrHYHO MOXKET OBITh OCYINECTBICHO  0fLekToE.
KOMIUTCKCHPOBAHUC HHCPLHAIBHOW U JaJib-
HOMCPHOW PaJHOCHCTEMBI, O0CCIICUHBAIOLICE TOBBIIIICHHEC TOYHOCTH AaJb-
HOMCPHOH CHCTeMHI B 5 pa3 [31].

Caeayer OTMETUTh OCOOVIO MEPCIECKTUBHOCTh KOMITJICKCHPOBAHHUS
OOPTOBBIX JTA3CPHBIX U3MEPUTCIBHBIX CHCTEM C PAJHOTCXHUUCCKUMH CHC-
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TCMaMHU, TaK KaK IIPpHU 3TOM B3aUMHO JOMOJHAIOTCA UX OCHOBHBIC TOCTOWH-
cTBa. PaccMOoTprM OCHOBHEIE M3 HHX:

1. JlazepHEIC M APYrHE ONTHYCCKUE CHCTEMBI 00IaAAI0T BRICOKOH pas-
pelarme crnocoOHOCTRIO MO YITIOBBIM KOOPAMHATAM, HEXOCTHXKHMOU
U PAANOCUCTEM, & PAJUOCHCTEMBI 00CCIICUHUBAIOT ONEPATUBHBIH MOUCK U
O0OHapyKEHUE LENCH B IUPOKOM MPOCTPAHCTBCHHOM CEKTOPE C BRICOKMMU
IOoKa3aTC/IAMH, HCAOCTHKHUMBIMHA I OITHYCCKUX CHCTCM.

2. JlasepHbie TOKATOPBI OOCCIICUUBAIOT BBICOKYID TOYHOCTH JAJIbHO-
MCTpUU, HCAOCTHKUMYIO I PATUOCUCTCM, HO B OTHOUICHHUU TOYHOCTHU
HU3MEPEHHS PATUATBHON CKOPOCTH COOTHOIICHUE OOPaTHOE.

3. braarogapst BEICOKOH NMPOCTPAHCTBEHHOH W CIEKTPAIbHOU H30Hpa-
TCIBHOCTHU ONTUYUCCKUC CUCTCMBI JIYUINC 3AIMUIICHBI O HCpeOTpa)KeHI/Iﬁ (6]
Koprnyca oOBEKTa U APYTUX MOBEPXHOCTCH, a PaJHOCHCTEMBI 0OCCIICUUBA-
FOT HEAOCTHKHUMBIC [T ONTHYSCKUX CUCTEM BCEIOTOAHOCTh, PabOTy Yepes
obaka U HAOMIOACHHE LEICH Ha (POHE IPKUX HEOCCHBIX TEIT.

4. PapgpnocucTeMsl UMEIOT JIYYIOHE 3HEPTOMACCOBBIE XaPAaKTEPHUCTHKH
Ha OONBIIMX AATBHOCTAX A0 LECICH, a ONTHYECKHE CHCTEMBI — HA MAaIBIX
JANBHOCTAX, obecrnieunBas padoTy X0 HYIEBBIX JATBHOCTCH.

IIpumepomM yaaduHOro COUETAHUA MPEUMYINECTB JTa36PHBIX U PaAHOCHC-
TCM ABJIACTCA MHOIromnapaMeTpu4iacCkKad CUCTeMa C6J'II/I)K6HI/IH " CTBIKOBKH
KOCMHYCCKUX alllapaToB.

3a CUuéT KOMILJICKCUPOBAHUA MOXKHO 3HAYUTCIBHO MOBBICUTH CKPBIT-
HOCTbDb pa6OTbI HABHTAITUOHHBIX CHCTCM. 3TO AOCTHUTacTC s 3a CUéT TOTO, 4TO
PAAUOTCXHUICCKUC CPCACTBA, BXOIALIUC B I/ISMCpI/ITeHLHLII\/'I KOMILICKC, pa-
0OTAIOT HA UBTYUCHUE MEPUOIHMUCCKH H MANIOE BPEMs B MPEACIax KaXKIOro
nepuoga. B mayszax HeoOXOAMMEBIC MAPAMETPEl H3MEPSIOTCS ABTOHOMHBIMU
HCPAIAUOTCXHUYICCKUMU CPCACTBAMU, PC3YIbTAThI I/ISMCpeHI/II\/'I KOTOPBIX IIC-
PUOANYCCKU KOPPCKTUPYIOTCA PAAUOTCXHUICCKUMU U3MCPUTCIISIMU.

CTCHGHL HUHTCIrpalu HSMCpI/ITeHbHOﬁ anmnapaTtypel B KOMIIJICKCHBIX
CUCTCMAax HABUTAIIUU JICTATCIIBHBIX allliapaToB INOCTOAHHO IMOBBIIIACTCA. B
HACTOSIIEE BPEMsI OHA TAKOBA, YTO KOMILUICKCHOC HCIOIb30BAHUEC HABHIA-
OUOHHOH HH(popMauyu Haubonee MHUPOKO MPUMEHICTCS MPH BTOPHYHOU
obpadorke. OAHAKO B MEPCICKTHBHBIX OOPTOBBIX HABHUTAIHOHHBIX KOM-
IJICKCaX MPEATONAracTcsi KOMIUICKCHPOBAHHME H3MEPHUTENCH M npu mHep-
BHYHON 00pabotke uHbopmanun [24].

JlencHue Ha MEPBUYHYIO U BTOPUYHYEO 0OpaObOTKY MO CVINECTBY VC-
noBHO. IlepBuunas oOpaboTka MHGOPMALIMH — 3TO MOUCK, OOHAPYIKEHHE,
CCNEKLHsS, MPSOOPA30BAHUE U YCHJICHUE BXOMHBIX CHUTHAJIOB HABHTAI[UOH-
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HBIX M3MCPHUTENCH I ONPEACIICHUS W U3MCPEHHS MapaMeTPOB 3THX CHUT-
Ha0B, (YHKIHOHAIBPHO CBSA3AHHBIX ¢ HABHUTALIMOHHBIMHU MAPaMETPAMH IO-
aéra. Bropuunas oOpabotka uHpOpMAIIUH, KOTOPast MPOU3BOIUTCS OOPTO-
BOM BBIMHUCIUTEIBHON CHUCTEMOM, 3aK/IIOYACTCH B OMPEACIECHUH MECTOIO-
JIO’KCHUS JICTATCIPHOTO anmnapaTta U APYrHUX HABHTALMOHHBEIX 3JCMCHTOB
MoJIETa MO pe3yabTaTaM NepBHYHbIX H3MepeHuil. K omeparsam sropudaHoi
00pabOTKH OTHOCAT TAKKE BBOJ MOMPABOK B PE3YIBTATH U3MEPCHHUN HABH-
TaLMOHHBIX MTAPAMETPOB Ha YCIOBHUS PACIPOCTPAHCHHS PAIUOBONH, HA H3-
MECHCHHUE VIJIOB OPUCHTAIMH JICTATCIBHOIO ammapara, Ha HCKIIOUCHHE
MHOTO3HAYHOCTH M3MEPEHHUH U Ap.

B mepBEIX MOKOIEHHSAX NHIOTAKHO — HABHTALMOHHBIX KOMILICKCOB
BHYTPHUCHUCTEMHBIC U MEKCHCTEMHBIC CBS3H CTPOWIHCH MO MPUHLUIY «Ka-
JKABIH C KOKIABIMY. DTO MPHBENO K KOJIOCCATBHOMY POCTY OOIICH MPOTH-
SKEHHOCTH M MacChl OOPTOBOI KabenbHOU cetu. Takyro mpobsiaemy crenma-
JIMCTHl HA3BAH «THPAHUCH KAOCTBHBIX CBSI3CH».

B Hactosmee BpeMs ONTHMH3ALUMS KOMILICKCHPOBAHHS HABUTAITHOH-
HBIX W3MEPHTENCH OCVINECTBISETCS € HCIONBb30BAHHEM MArMCTPATIBHOTO
MPHUHLUNA OPraHU3ALNN MEKCHCTEMHBIX CBA3CH C MPUMCHCHHEM MVIIbTH-
MIeKCHBIX uH. OCHOBOW TaKOW OPraHU3alU SBISICTCS MAaruCTPalb, B KO-
TOPOU MO OOIIUM TS BCEX CUCTEM MYJIBTHUILUICKCHBIM [IHHAM OCYILICCTBIIS-
eTcq mepenavya MEKCHCTCMHBIX CHTCHAIOB C BPEMECHHBIM HIIM YaCTOTHBIM
pasaencHueM. Y mpaBisieT paboTOH MYJIbTHIUICKCHBIX IIHH, B3AUMOJCHCT-
BHEM BXOZAINUX B OOPTOBOW UBMEPUTEIBHBIH KOMIICKC CUCTEM H IOCTY-
MAOIINX OT HUX MOTOKOB HH(pOPMAIIUK HeHTpansHas 6opToBas IBM.

HaunGonemmii 3¢dekt MyTbTHINCKCHPOBAHUE JAET MPH CTAHIAPTH3A-
nuu uHTepdEHcoB BBOJA / BRIBOJAA HH(POpMALIMU B YCTPOWCTBAX U CHCTE-
MaxX KOMIIICKCA, 4 TAKKE NPH KOAWPOBAHHH IMEPCAABACMBIX CHI'HAJIOB.
[Tpu MyTBTUNICKCHPOBAHUH 3HAYUTEIBHO COKPAINACTCS MPOTKEHHOCTD U
Macca mpoBoaoB (mpumepHo Ha 40%), YMEHBIIACTCS YUCIO COSAUHCHUN U
KOMMYVTALIUOHHBIX VCTPOHCTB, CHIJKACTCS YPOBCHb B3AHMHBIX TOMEX, IO-
BBIIIACTCS HAAEKHOCTh PabOTh KOMILICKCA. B mepcnekruse mpeamnosara-
€TCAd HWCHOJb30BaTh BOJOKOHHO—ONTHYCCKHEC IHHHUH CBS3H, OCHOBHBIC
CBOWCTBA KOTOPHIX — IOHPOKOMONIOCHOCTh, BBICOKAS MNOMEXO3AIMHINEH-
HOCTb, MJbIC TIOTCPH, HE3HAYUTCIBHBIC Ta0apUTHBIC PA3MEPHI U Macca.

OrpannumBaromuvy  (akTopaMy MPUMEHCHHS MaruCTPaTbHOHOTO
MPHUHLUNA CBA3U SIBISIOTCS BBICOKHC TPEOOBAHHS K HAAEKHOCTH M TEXHO-
JOTUMYHOCTH MHOTOYHCICHHBIX OJIOKOB COMPSDKCHUS U MEKCOCIUHCHUH,
BBICOKASI CTOUMOCTD U T.IL. [103TOMY B Ka)kI0H KOHKPETHOH CHUTYALIMH MO-
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JkeT OBITh OTAAHO NPCANOYTCHHE WHBIM TPHUHIHIAM MEKCOCIHHCHUH,
00ECTICUHBAIOLINM PELICHUE 3aaa4H 00JIee MPOCTBIMH H HAAEKHBIMH CPEA-
CTBaMH.

Jns DOBBIMICHUSA HAAEKHOCTH PaboOThl HABHTALIMOHHOTO KOMILICKCA
yacTo Ha OOPTY YCTAHABIUBAIOT PE3CPBHBIC MYIbTUILICKCHBIC IIHHBI H PE-
3epBHYIO IBM.

B psane cnygacB GOpTOBBIE CHCTEMBI MOTYT OBITh OOBEIUHCHBI HE OJ-
HUM, a ABYMS WIH OOIBIINM YUCIOM aBTOHOMHBIX KomIuiekcoB. OauH U3
TAKUX KOMILIEKCOB MOXKET 00CCIICUMBATD PCLICHUC HABHUTALMOHHBIX 331a4,
Jpyrofl — Kakux-au0o0 LENEBhIX 3a1a4 (HAIpUMEDP KOMILICKCHI Paguopas-
BEAKH, PAJHO3ICKTPOHHOH 3aIIUTH) U T.1.

Bonpochl 4na camMoOKOHTpons

1. Kaxue 3aqa4uu pemaeT KOMIUICKCHPOBAHUE H3MEPUTEICH HABUTAIMOHHBIX T1a-
pamerpoB?

2. JlaiiTe CpAaBHUTENBHYIO XapPAKTEPHCTHKY JTA3E€PHBIX U PAAUOTEXHUYCCKUX H3ME-
puTeneii HABUTAHOHHBIX ITAPAMETPOB.

3. Kaxkoit a(hpexr maér npuMeHEHHE MAaTHCTPAILHOTO TIPHHIUIIA OPTAaHU3AIHA
ME)KCHCTEMHBIX CBS3CH C HCIOIB30BAHIEM MYJIBTHIUICKCHPOBAHHA?
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I'naga 3 PAOQUOTEXHUYECKUE CUCTEMBbI
NMEPEOAYN UHOOPMALIUA

3.1 O6bwue ceederHus

Yacto paanoTeXHUUECKUE CHCTEMBI MepeaAavd HHGOPMALUH B TCXHH-
YEeCKOH JIMTEpaType Ha3bIBAKOT CUCTEMaMH paanocBsa3n. OCHOBHOEC HA3HA-
YCHUE CHCTEM PAIHOCBI3H - IEPeJada U NPUEM M0 PaAUOKaHATY OT OJHOTO
aboHeHTa apyroMy (wiau rpymnme aOOHEHTOB) caMOH pasHooOpasHOH HH-
¢dopmanyu. B ConpIIMHCTBE CIyYacB MOHATHE «a0OHEHT» MPEANONAaract
VIaCTHE B CCAHCE CBA3M uenoBeka. OTHAKO JHHHH CBA3H MOTYT HMETh
TAKXKE ABTOMATHUYECKHEC YCTPOMCTBA HA KOHCUHBIX MYHKTAX, MEKAY KOTO-
PBIMH ocyiecTBIsieTcs odMeH nHopmanuer. Mcrounukamu nHGpopMaIimn
B TaKUX CIyYasX MOTYT CIVKHTh Pa3NHYHBIC JATIUKH, HAIIpUMEp npudo-
PBL, XapakTCPU3VIOIIHE METCOPONOTHUCCKYHD  OOCTaHOBKY, VCTPOHCTBA
OXpaHHOM CHUTHAIM3ALW{, CUTHAIU3ALHUHA aBAPUMHBIX CUTYallui, armapa-
Typa TouHOro BpeMeHH U T.10. [lepenaya pedeBoii unu BU3yaabHOU HHPOP-
MalH TAKKE MOXKET HMPOU3BOANUTLCH aBTOMATHYCCKH MO 3aJaHHOH Mpo-
rpaMMe U B ONPEICNEHHOE BPEMSI C IIOMOIIBIO aNHapaTypsl MpeaBapUTEIb-
HOMH 3aIlHCH.

WNudopmanns (nat information — pasesacHEHHE, U3TI0KECHUE) 3TO CBEJC-
HUS O Kakux- 100 00beKTax, COOBITHAX, TIpoIeccax, sBiacHusx. llepenaua
HH(OPMALTUH 3TO MPOLECC NEPEHOCA CBEACHUH U3 OOHOH TOUKH MPOCTPaH-
CTBA B JPVIYIO WIH APYIHMH CIOBAMH 3TO IPOLIECC B3aMMOICHCTBHSL,
MPOLIECC CBA3M MEXKAY aDOHEHTAMH, B XOAC KOTOPOro MPOHUCXOAUT OOMCEH
nH(pOPMALTHEH.

Hctopuueckoe pazBUTHE 3TOr0 mpouecca ObLTO ATUTCIBHBIM H CIIOK-
HBIM. B 1peBHUE BpEMEHa CBI3b MEXKIY TIOABMHU HA PACCTOSHHH OCYINECT-
BISUIACh C TMOMOIIBEO TOCHIIBHBIX, T'OHLOB, riamartacs. Kmaccuuecknm
MPUMCPOM TAKOH CBS3H SIBJSCTCA JCTCHAA O MOJBHIC IPEUYCCKOrO BOMHA
Oununuga, npodexkasmero B 490 r. 1o H.3. oT ceacaus Mapadon a0 cro-
muusl ['penun ropoxa Aduaer npumepHo 42 kM, Hecs PaJOCTHYIO A TO-
poxaH BecThb. [IpubekaB Ha ropoOACKVIO IIIOIAAb, OH KPUKHYI «AQUHSI-
He, pagyitech! Mbr mobeanau!» u yman 3ameptso. B gecTs 3TOr0 moxgsura
B JICTKOATICTUYCCKVIO MPOrpaMMy COBPEMEHHbIX OIUMIMHACKUX HIP
BKJIFOUAIOT Oer Ha qucTaHimio 42 kM 195 m, koTopseiii Ha3eBarOT MapadoH-
CKUM OEeroM.
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Hna Gornee onepaTUBHOM CBS3U CTANTH HCIIONB30BATE CBETOBYIO CHTHA-
JU3ALHIO C OMOIIBIO (akesoB, KOCTpoB, ceMadopos. IlpaBaa Haa&KHOCTD
CBETOBBIX BUJIOB CBS3U ObLa HEBEICOKOH. Ha 3¢ dekTnBHOCTD CBA3M BIH-
J¥ TIOTOTHBIC VCIIOBUS, BPEMS CYTOK, peibed MecTHOCTH u Apyrue (akro-
pel. OmHaKo Takue BUABI CBI3H MOXKHO CUHTATH MPApOTUTEISIMH COBpPE-
MEHHBIX PaIUOPEICHHBIX TUHUN CBSI3H.

PeBonrourOHHBIMI BEXaMU B Pa3BUTHHU CBSI3U CTAITH Pa3pabOTKH METO-
JOB U YCTPOUCTB MEPEAaduu SICKTPHUCCKUX CHTHANOB MO MPOBOJAM H Ka-
Oemsv, BHeApeHHE TenerpadHbpIX U TeaeOHHBIX CHCTEM U, HAKOHEL, H30-
OpeTeHUE M BHEAPCHUE OCCIIPOBOIHBIX BHIOB CBS3H C MOMOLIBIO Paguo-
BOITH.

WNudopmauns, BEIpakeHHAS B ONpeIcnéHHOH (opMe W momiexarnas
nepenaue, HaseiBaetcs coodwenueM. [lepeaaua coobuieHn Ha PAcCTOSIHUE
OCYILIECTBIIICTCS ¢ MOMOLIBIO ONMPEACIEHHBIX MATCPHANTBHBIX HOCHUTETCH.
10 MOXKET OBITh TBEPAOE BewlecTBO (IUCT Oymaru, MarHUTO(OHHAS JICH-
T4, KOMIIAKT — JWCK M T.I.), KAKOU-THOO BHJ JHEPTUU. aAKYCTHUCCKOU
(3ByK roj0Ca, CTapTOBOrO MUCTOACTA M ApP.), CBETOBOM (cBeTodOp, cur-
HaJbHAS PaKeTa, MOCAJOYHBIC OTHH a3pOApOMa U T.1.), SHECPTHH JJICKTPO-
MarHUTHBIX BOJIH.

JJICKTPOMArHUTHAS BOIHA, HECYINAA TY WIH HHYIO HH)OpMALHIO, Ha-
3bIBACTCS PAIMOCHTHANIOM. Y CTPOMCTBO, Mpeobpasyromee COODIIEHHE B
PAANOCUTHAN, HA3bIBAIOT MEPEJAIOIINM, a YCTPOWCTBO, mpeodpasyromee
MPHHATHIH paauocHrHal B coolmieHue, NpUEMHBIM. COBOKYITHOCTE arma-
PaTHBIX CPEACTB M (HU3HUCCKOH CpExpl, B KOTOPOH PacIpOCTPAHSIOTCS
3JCKTPOMArHUTHBIC BOTHBI OT NEPEAATUHKA K TPUEMHHUKY, HA3BIBACTCS JTH-
HHEU CBSI3U.

[Tpu mepeaaue uHGOpPMAITUN HE SICKTPHISCKONH NMPHUPOAL € MpeaBa-
PHUTENBHO TPEoOPa3yIOT B BICKTPHUYECKHUE KONEOAHHS ¢ MOMOIIBIO COOT-
BETCTBYIOIIUX Npeodpa3oBartencii. MUKPOQOHOB, MEPEIAOIIUX TCICBU3H-
OHHBIX TPYOOK, pa3IH4HbIX JATYUKOB (HAMPUMEP JATIHKOB TEMIICPATYPHI,
JABICHUS), H3MCPHUTENCH HABUTALIMOHHBIX MAapaMeTPoB (YITIOBBIX KOOPIH-
HAT OOBEKTOB, PACCTOSHUIN 10 OOBEKTOB, CKOPOCTH MBHKCHUS 0OBEKTOB) H
1.1 Taxue snexTpuueckie KoueOaHusl Ha3bIBAIOT IEPBUYHBIMU CHTHATIAMHU.

Kax mpaBuno, nepBHYHEIC SIEKTPUUICCKUE CUTHAIBI, HEMOCPEICTBEHHO
OTpaKaroIlue IepeaasacMyro HHpopManuio, Hu3kouacToTHbl. M3 kypca
(PUBHKU M3BECTHO, YTO BJICKTPUYCCKHC CHTHAIBI ¢ HU3KHMH YaCTOTAMH HE
MoryT 3¢ ¢eKTHBHO H3ny4daThes B cBOOOAHOE mpocTpaHcTeo. Ilepenasars
HX HEMOCPEACTBEHHO MOXKHO TOJBKO IO MPOBOXHBIM HITH KaOCIbHBIM JTH-
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HusM (tenedonnas, teaerpaduast cBsa3p u T.4.). [losTomMy ams mepesaun
HH(POPMAITHH B PATHOCHCTEMAX, T.¢. OCCIPOBOAHBIX CHCTEMAX, HUCIIOIb3Y-
FOT MOIIHBIC BBICOKOYACTOTHBIC, XOPOIIO HM3TYYAMIUECS W PaCIpocTpa-
HAOIMUCCS B CBOOOTHOM TIPOCTPAHCTBE PATHOCHTHANBI B BHUIC DJICKTPO-
MArHHTHBIX BONH. YacTO OCHOBY TakuX PaJHOCHTHAIOB HA3BIBAIOT HECY-
ummu kosebanusvu. Camu Hecymque KoaebaHus He coaepxar uHbopMma-
LUH, & TOJIBKO €€ MEPEHOCHT.

Knaccudukauma cuctem paguocBaA3U

Pamuocucremsr cBsizu KaacCU(PUIMPYIOT MO MHOTUM mpu3Hakam. Pac-
CMOTPHM Pa3ICICHUE CUCTEM MO HAKOO/ICEC 3HAYUMBIM KPUTCPUSIM.

Ilo Ha3HAYCHMIO: CHCTEMBI CBSI3H PA3ACISIOT HA CHCTEMbI TS ayAHO-
cBsi3u (0T JaT. audire — ¢ayImarTh); At BUACOCBS3H, HA PAAHOBCINATEIbHBIC
Y TCJICBU3UOHHBIC CHCTEMBI, TCACMCTPHUCCKUE CUCTEMBL H JP.

Ilo pasmeineHHIO anmaparypbl. HA3CMHBIC CTAI[HOHAPHBIC, HA3CMHBIC
MOBUKHBIC (MOOWUIBHBIC), CAMOJETHBIC, KOPAOCIbHBIC, CIIyTHHUKOBBIC H
T.A.

I'lo komu4ecTBY KaHAIOB CBSI3U: OJHOKAHAIBHBIC, MHOTOKAHATBHBIC,

Ilo manpHOCTH AciicTBUs: OmuxkHero paguyca achcreus 10 7 300 m (B
momerennn 10 50 m); cpeauero paauyca aevictus 300 m 7 70 km; Gomb-
LIOro paguyca ACHCTBUS - Oojee 70 kM.

Ilo oxBary Teppuropuu: riaodaibHbIC, TCPPUTOPHUATBHBIC, ABTOHOMHBIC.

I'moGanpHast CBsI3b 0OSCICUNBACT PA3HOOOPAZHBIC MO COACPKAHUIO YC-
JAyTH OOJBIIOMY YHCTY KOJUICKTHBHBIX U HHAUBHUYAJIBHBIX MO Ib30BATCICH
MPAKTHYCCKU HA BCCH MOBEpXHOCTH 3emin. [IpumMepom Takoi CBs3H sBIs-
ercs cets MHTEpHET.

TepputopuaibHas CBsA3b 00CTYKHBACT MOJNB30BATCICH OJHOrO KOHTH-
HCHTA, CTPAHBI WM OMPEACAEHHOTO TeorpaduuecKoro paioHa.

ABTOHOMHBIC CHCTEMBI OOCTYKUBAIOT OIPAHUYCHHOS YHC/IO MMOJIb30Ba-
TeIeH B paMKax 3aMKHYTOHM CHUCTEMBI, MPUHAMICKAINEH ONPEacIEHHOMY
BEAOMCTBY, MPSANPHITHIO WA MPOU3BOACTBY PACCPEAOTOUCHHOrO THIIA,
HAIpUMEpP, BOSCHHOE BEIOMCTBO, METPOJIOTHYCCKAS CIyx)0a, aBTOTpPAHC-
MOPTHOE MPSANPHUATHE U T.II.

[To cmocoOy QopMupoBaHus 30HBI OXBaTa: C MpSIMOU CBs3bIO (Oe3
PETPaHCIISALNN), PAAUOPCICHHBIC TUHUHA, COTOBBIC CETH.

Ilo mpuHIUMNY YCTAHOBACHUS KOHTAKTA MCKIY aOOHCHTAMH. XaOTHUC-
CKUE, TMHCHHBIC, [ICHTPATHU30BAHHBIC,
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B xaotuueckolt unu ACLECHTPATHM30BAHHON CHCTEME KaKIbli n3 abo-
HeHTOB AB MOMXET HENmoCpeACTBEHHO CBS3BIBATHCH C JIOOBIM IPYTHM
(puc.3.1).

B cucreMme nMHEHHOro THIA CBA3b

*______———""' MCXKAY aboHEHTAMU OCYIICCTBIIACTCA

[0 TEMOYKE OT OJHOTO K JPYroMy

/A (puc.3.2). Tak m0OCTPOCHBI PagUOPE-

JICHHBIC CUCTEMBI CBI3H.
% '% B 1ncHTpamm3oBaHHON — CHCTEME
CBA3b KAXKIOro abOHEHTa ¢ JIHOOBIM

; ; ‘R"‘A: ; JPYTUM YCTaHABIUBACTCS TOIBKO UEPE3

00U y3en, KOTOPBIH HA3BIBAIOT LICH-

TpanbHbiM y3a0M cBsizu LIY C (puc.3.3).

Puc.3.1 HeusHtpanuzosaHHan Takag cucTeMa MOXKET UMETh HECKOJIb-

CUCTEMS CEAZM. KO VPOBHEH, TCPMHHAIBI KOTOPBIX SB-

nsrores 6a30BeIMU cTaHisAMu bC 11 rpynmupyromumxcs BOKpyr HUX abo-

HeHTOB (puc.3.4).

[To crocoOy BeacHHS CBA3W: CHCTEMBI UCTIOIB3VIOIINUE CHMILICKCHBIN,

IOYIUICKCHBIN HITH MOMYAYIUICKCHBIH CIIOCOOR! BEACHHS CBA3H.

/3

e U

Puc.3.2 UentpanumzoeaHHan

Puc.3.2 INuHe AiHaA cHCTeMa CBAZM.
CMCTEME CEASM.

[Ipu cumIekCHOH CBS3M COOOMICHUS MEPEHAIOTCS MONCPEMEHHO B
MPSIMOM M OOPAaTHOM HAINPABICHUAX (T.C. CBA3b BEAETCA KOPPECIOHACHTA-
MH MOOYEPEAHO) HA OOHOH Hecyled yactore. YacTo CUMINIEKCHAS CBA3b
HCHIONB3YETCA [T mepeaadn nHGOpPMaluy B OJHOM HANPABICHHUH, HAPH-
MEp, PaAUOBCIIAHUE, TEICBHACHHE, OMOBCLICHHE W T.n. B aBHammoHHBIX
OOpPTOBBIX CHCTEMAaX PAJUOCBI3H CHMILICKCHBIH PEKHUM MO3BOJSCT HC-
MOJIb30BATh OJHY AHTCHHY TS KaHAIOB NEpeJavr U mpuéma HHGpOpMAaIH-
OHHBIX COOOIICHHUHA. JTO 3HAYMUTEIBHO OONEryacT pasMeICHHE ammnapary-
PBL HA O0BEKTAX U OOCCIICUCHUE HCOOXOIUMOM PAa3BI3KH MEKAY MECPECAAT-
YHKOM M MPHEMHHUKOM, OCOOCHHO HA MAIOPa3MEPHBIX HOCHTEISX.
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Ipu aynnexcHO CBSI3M BO3MOXKHA OJHOBPEMEHHAS MEpeaada coodme-
HUH B TpAMOM H OOpaTHOM Ha-

/ﬁ OpPaBJICHUAX HA PA3HBIX HACTOTaX.

JI1s1 3TOTO B COCTaB CHCTEMBI CBSI-
3U BKIJIIOYAIOT HE3ABHCHUMBIC MPsi-
- A MOU ¥ OOpaTHBIN KaHAIHL.

Ilpm monmyayrutekCHOM CBA3M

TaKXKE OPraHU3YIOTCS HE3ABUCH-
LyC (== -~ " o N
. MEIC TIPSIMOU B OOPaTHBIA KAHABI

A A paboTarIue Ha PasHBIX HYaCTO-

Tax, OJHAKO MEpeaada CooOIIe-
HHUM MPOHU3BOAUTCA MOOUEPETHO,

@ KaKk B CHUMIUIEKCHOM PEXKUME pa-
, A Ootel. Taxoll BUX CBA3H HCIIOJb-

A 3y€TCs B PCTPAHCIIATOPAX.
I'lo opranmzarnoHHo — IpaBo-
Puc.3.4 MuoroypoeHeEaa LUEHTPANKMZ0BAHHAA BOH HPUHAICKHOCTH, MCKIYHA-

CHCTEME CEAZM. POAHBIC, TOCYAAPCTBCHHBIC, PC-

THOHAITBHBIC, BEIOMCTBEHHBIC (TPOQECCHOHATIBHBIC), TFOOUTETbCKHCE.

ITo creneHn kKOHBEPreHIMH (OT JIAT. convergere — MPUOIMKATHCS, CXO-
JUTBCS C APYTMMH CHCTEMAaMH). 3aKPbIThIC (ABTOHOMHBIC), C OTPaHUYCH-
HBIM JOCTYIIOM, C OTKPBITBIM JOCTYIIOM APYIMM CETAM H CHCTEMaM, KOH-
BEPTUPOBAHHBIC.

3KCI'IJ1yTaL|,VIOHHbIe N TexHu4veckue
XapPakKTepuCtukKm CUCtemMm pagmnocBA3U

MHorue 0000IEHHBIC SKCILTYATAHOHHO-TAKTHICCKUE H TEXHHUESCKHE
xapakrepuctuxku PTC, paccmotpenHbie B miepBoil riase (pasmener 1.5 u
1.6), onpeaensroT YCIOBHS NPAKTHICCKOTO UCTIONB30BAHHS CHCTEM Paano-
cBs3u. OHAKO HEKOTOPHIC XaPaKTEPUCTHKUA UMCIOT OCOOCHHOCTH, CIICLIH-
(PUUHBIC TOIBKO JJTS1 CHCTEM PAIUOCBA3U. PaccMOTpUM 3TH OCOGEHHOCTH.

ToyHocmb npuHumMaemMol uHgpopmMmayuu

To4yHOCTE XapakTepH3VETCsl BETHYHHON OIMHUOKH, BO3ZHHKAIOIICH IMPH
MpuEME CUTHAIOB U M3MCPEHUN HH(OPMALIMOHHBIX MMAPaMETPOB STHX CHT-
HanoB. [lo xapakrepy mposiBieHUs OUIHOKH PA3ACSIOT HA CHCTCMATHYC-
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ckue n cnydadHbele. OmpeaeneHus Takux OMMOOK NMPHBEACHO B pasiecne
1.5,

TouHOCTE OmpenenseT KauecTBO NMEPeAaBacMoi Mo KaHaIaM CBSI3H HH-
¢dopmanmu. CTereHb COOTBETCTBUS MPHUHATOIO COOOIICHUS NEPEIAHHOMY
ONPEIENAOT BEIHUYMHON, KOTOPYIO HAa3BIBAIOT BEPHOCTh. IJTOT mapameTp
OTIPEIENACTCS BEPOITHOCTHIO TOSABICHUS OIIUOKH MPHUEMA 3JIEMEHTA, ClO-
Ba WK COOOIEHUS. Mepoii BEpHOCTH PEucBhIX (TeAC(HOHHBIX) COOOIICHMIA
CIy)KAT TaK HA3BIBACMEBIC APTHKY/LIIUOHHBIC HCKAKCHHS 3BYKOB PCUH,
cnoroB, c¢i1oB U (pa3. COOTBETCTBEHHO Pa3IUYAOT 3BYKOBVIO, CIOTOBYIO,
CIIOBECHYIO U (Pa30BYIO APTHKYIALNN. 3BYKOBYIO H CIOTOBYIO apTHKYIISI-
LUU HA3BIBAIOT Pa30OpUYMBOCTBIO PEUH, & CIOBECHYIO U (paszoByiO — MO-
HATHOCTBIO. JINsl ONpEencHUH KOMUYCCTBCHHOW MEphl apTUKY/ILHMU B
CHCTEME CBSI3U HCIOIB3YIOT CIICLUANBHBIC CTAHIAPTHBIC HAOOPE! PEUCBBIX
MaTEPHUANOB, ¢ MOMOINBI0 KOTOPHIX OLCHHBAIOT Pa3OOpPYUBOCTD PEUU IO
mITHOANIBHOH cucTeMe: 1 — monHas HepaszOopUHBOCTb, CPBIB CBS3H, 2 —
MOHUMAHHE COOOIICHUS ¢ OOJBIINM HAIMPSKCHHEM BHUMAHUS, MTEPECPO-
CaMU U TOBTOPCHHUSAMH, 3 — MOHHUMAHUEC COOOIICHHs 0€3 MEPECHpoCoB U
MOBTOPEHUI;, 4 — MOHUMAHHUE MECPEAABACMOrO COOOIICHUs 0€3 3aTpyIHE-
HUI; 5 - MTOHUMAHHUE COOOIICHUS 0¢3 MAICHINETO HATTPSKCHHUSL.,

[Ipu onpeaencaun BepHOCTH LUGPOBHIX COOOIICHHI BEPOATHOCTD MO-
SBIICHUS OIINOKH NPH NPHEME YacTO OTHOCAT K CAUHUYHOMY KOJIUYCCTBY
uHpopManuy, T.€. OZHOMY Outy. Takoll mokazatenp Ha3bIBACTCS BEPOST-
HOCTBIO omnOku Ha Out (BOB).

BepHocte mepeaaun cooOIIEHUE 3aBUCHT OT MHOMKECTBA PA3IHYHBIX
dakTopoB U obecrneuuBacTCs MPOBECICHUCM MEPOIPHATHH MO YMCHBIIC-
HUIO VPOBHS MOMEX, NPUMCHCHHEM MEPEIATYHKOB AOCTATOMHO OOIBIION
MOIIIHOCTH, HAJJCKAIIETO Pa3HOCA HECYVINUX YacTOT COCCAHUX KaHAIIOB
CBSI3U, ONTUMAIBHBIM COTTIACOBAHHEM MPHUEMHBIX TPAKTOB € MPHUMCHIEMBI-
MH CHTHAJIAMH, HCTIONB30BAHUH MOMEXO0YCTOWYUBBIX KOJOB U BHIOB MOIY-
JSUHY, 00CCIICUCHUEM BICKTPOMATHUTHOW COBMECTHMOCTH PaJUOCPEACTB
U T.J.

[Tpu BRIGOpPE MONOC MPOMYCKAHKS M PAa3HOCA HECYIIMX YACTOT KAHAIOB
CBSI3U HCXOIT U3 TOTO, UTO AT 00SCIICUCHHS AOIMYCTHMOrO YPOBHS apTH-
KYILIHOHHBIX UCKUKCHUH B HH3KOYACTOTHBIX TPAKTAX KAHAIOB PEUCBOU
CBS3U JOCTATOYHO KAYCCTBCHHO BOCIPOU3BOMUTH CHTHAIBI B MpEAciax
0,3-3,4 xl'u (crangapTHas UIMPUHA MOJOCHI MPONYCKaHus Teae(HOHHOTO
kaHana). Ha npakTike skeCTKOr0 OrpaHUYCHUsT BEPXHEH I'PaHMLBI CIICKTPa
peun peanuzoBate He yaaércsa. [lostomy mpu BeIOOpE pa3HOCA HECYINUX
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YacTOT BBOJUTCS 3AIIUTHHIA MPOMEKYTOK, U HECYINHE YaCTOTHl COCCIHUX
KaHAJIOB Pa3JBHUTAIOTCS APYT OT Apyra Ha paccrogHue B 25 kI

Beprocte BOCTIpHATHS COOOINEHHUN 3aBUCHT HE TOIBKO OT (pakTopoB
TEXHHUYECKOT'0 XapakTepa, HO U OT NCHUXO(PH3HOIOTHYCCKOTO COCTOSHUS
KOPPECIOHACHTOB, MOSABICHHE OLIMOOK, OOYCIOBICHHBIX T.H. YCIOBEYUC-
ckuM Gaktopom. Croza MOXKHO OTHECTH HECOOMIOJCHHE VCTAHOBICHHOU
CTaHJAPTHOH (hpasconoruu paguooOMEHa HITH MOCICAOBATEIBHOCTH HEpe-
Jaun WHQOPMALIMOHHEIX U CIYKEOHBIX (Ppas, uTO MOXKET CTaTh MPHIHHOU
HETMIOHMMAHUS W MYTAHULIBL

Ha nmonnmanne coobImeHni MOXKET TAKKE OTPHLIATETIBHO CKA3aThCs U3-
JMIIHE BBICOKHI TeMmm peud. B mepuoxsl MUKOBOH WHTCHCHBHOCTH BO3-
JOYIIHOTO ABMIKCHUS PEUCBON KaHAI MOXET OBITh CHIIBHO 3arpy’KEH, U MO-
3TOMY V MHJIOTOB U JUCIIECTYCPOB MOSBISICTCS KEIAHHE TOBOPHUTD OBICTPEE,
YTO, KaK MPaBUIo, BeACT K ommOKkaM BocnpusaTui. [Ipakruka nokaseisact,
YTO TEMIT peud He JopkeH npeBbrmats 50-100 ciro B MUHYTY.

K ommOkamM MOXET HpPUBECTH 3ampOrpaMMHPOBAHHOCTH CIYXOBOTO
BOCIIPHUATHUS, KOTOPOE COCTOHUT B TOM, YTO HECJIOBEK BOCIPHHHUMACT CO0D-
IICHUE TAKUM, KAKUM OH €r0 OKHUJACT YC/BIIATh, JTO MPUBOIUT K OCIA0-
JICHUIO BHUMAHHS U OIIHOKAM BOCTIPHSTHSL.

[ToHnmanue cOODIICHUS 3aBHCUT TAKKE OT KAUECTBA MPOU3HOLICHUS,
YTO OCOOCHHO OIIYTHMO Ha MEXKIYHAPOAHBIX TPAccax, KOrJa MHIOTHI U
JUCTICTYCPEI BEAYT PATHOOOMEH HE HA POJHOM S3BIKC.

Ckopocmb nepedayu uHgpopmayuu

ITOT mapamMeTp OnpeaessIeTcd KOMHICCTBOM COOOIICHUH, KOTOPOE MO-
JKET OBITh MEPEJAHO MO KAHAMY CBS3M B TCUCHHC 3aJaHHOTO BpeMcHHU. B
CHUCTEMAX PATUOCBS3H PA3THYAOT TCXHUYCCKYIO CKOPOCTh M HMH(pOpPMALIH-
OHHYIO CKOPOCTb. TEeXHHUECKas CKOPOCTh OIMPEICIICT KOIUYCCTBO 3JIc-
MEHTOB cooOmIeHus, nepeaanueix 3a 1 cek. [lox undopmaimoHHoi ckopo-
CThIO MOHUMAKOT KOJIMYICCTBO MH(POPMALIMK MOCTYHAOIICH MO KaHATY CBSI-
3M OT UCTOYHHKA K mOoTpedureato 3a 1 cex. Mamepstor nHpOpMAIMOHHY IO
ckopocTh B Outax / cexk. B oOmem cnydae nH(POPMAIHOHHAS CKOPOCTh HE
COBIIAAACT C TEXHUYCCKOH CKOPOCTHIO, TIOCKONBKY 3aBUCHT OT THIIA KaHAJA
CBSI3H, BO3JCUCTBUS [TOMEX U T.[.

Ckopocte mepeaadn uH(OPMALMH 3ABUCHUT OT MPOAOKUTEIBHOCTH
MPOLIECCa YCTAHOBIICHHS CBSI3H, MPOAOIKUTCIBHOCTH CAMHX COOOINCHUN U
33CPKEK, KOTOPBIC MOTYT BO3HHUKATh M3—3a MCPETPY3KU CETCH U KaHAIOB
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CBSI3H, BPEMCHHU, 3aTPAavunBacMOro Ha 00pabOTKy CHTHAJIOB B MEPEAAIOIICM
H IPUEMHOM TPAKTaX, HA KOAUPOBAHHE U JCKOAMPOBAHUEC H PAAA APYIHUX
($hakTopoB.

[MpoaomKkUTeIPHOCTE MPOLIECCa YCTAHOBJICHUS B CHCTEMAax aBHALIMOH-
HOH paauo- CBSI3U PETIAMEHTHPYETCS PSLAOM HOPMATHUBHBIX MEXKIYHAPOA-
HBIX JOKYMCHTOB. B wacTHOCTH, Bpemsl mepexona ¢ mpuéMa Ha mepeaady
HE momKHO mpepsimarh 0,5 cek, BpeMs mepexona Ha pPE3epPBHBIA KOM-
mwiekt15 cek. CBs3b ¢ OpraHaMu aBapUHO—CIIACATCIPHOM U METCOPOJIOTH-
YeCcKOH CaykO, a Takke ¢ B3aMMOJCHCTBYIOLIIMMH BOCHHBIMH CIYKOaMu
AO0JKHA yCTaHABIUBATBCA MI'HOBCHHO.

IlpaBuma BeneHUA CBA3M NPEIyCMATPHUBAIOT TAK)KE BO3MOXKHOCTH HE-
MEJICHHOT'O YCTaHOBIICHHUS CBSI3H A/l TICPEAAYH OYCHBb CPOUHOU HHOOP-
MalyH, Kacarowencs OezonacHoctu moiétos. [Ipu atom paspermaercs npe-
PBIBAHUC TEPEAAYN MCHEC CPOYHBIX AaHHbIX. [IpaBo Ha mepBooucpeaHOES
BEJACHHUC CBSI3U MAIOT CHUTHAJIBI OCIACTBHUS, CPOYHOCTU H OC30MACHOCTH.
Curnan OenxcTBus mpu paauoTeacrpadHON CBI3U MEPEAAETCS CIIOBOM
«COC» (SOS), npu paguoreneOHHOM — CI0BAMH «TEPILIIO OSACTBHEY (HA
MekayHapoaHbix nmuHHAX - MAYDAY), curHan cpodHOCTH CIIOBOM
«ITAH» (PAN), curnan GesonacHocta — rpynmoit 6yks «TTT» umm crosa-
mu «COKIOPUTI» (SECURITY).

OobecrneueHne HEMEIJICHHOTO BBIX0JA HA CBs3b U OBICTPOro MEPEXoaa ¢
OJHOTO KaHana Ha APYroi, T.c. odecneducHUue OBICTPOICHCTBUSA CHCTEMBL,
JOCTUTACTCS Onarofaps TOMy, 4TO amnmapaTypa CBSI3H BBITIOTHICTCS OSCITo-
HCKOBOH U OECIIOACTPOCUHOM, U HE TPEOYET B MPOLIECCE SKCILUTYATALIUH 110-
HCKA YaCcTOThl KOPPECHOHACHTA W HACTPOMKU MpUEMHUKA HA COOTBETCT-
BYIOIIVIO YaCTOTY. DTO AOCTHTacTCs MPUMCHCHHEM MEPEAATINKOB H TETC-
POIMHOB C KBApILECBOUW CTAOHIM3AIMEH YaCTOThI, CICIHAIBHBIX CXEM CHH-
TC3aTOPOB YaACTOTHI, MHHHMHSaHHeﬁ KOMINYCCTBA OPraHOB YIPABJICHUA U
JAPYTHMH MEPaMH.

[Ipexpammenne csazu ¢ JIA Ha BpeMs, NPEBHIIAIOIIEE 5 MUH., paccMaT-
pHuBacTCd Kak 0coOwIl cnyuail nonéra. IlpekpamneHue ¢Ba3u Ha NOAXOAC K
a’poapoMy, TMPH MOJETE MO KPYTry, NPU 3aX0A¢ HA MOCAAKY M Ha CTapTe -
Kak 0co0as CHTYalus, HE3aBUCHMO OT €€ MPOAOKHUTCIBHOCTH.

Bonpochl 4na caMmOKOHTpons

1. B uém 3aKIFOYAETCSI OCHOBHOE HA3HAUCHHE CHCTEM PAaTHOCBSI3H?
3. Yro mpeacrassaer codoit uapOpMAIIHA?
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3. Jlaiite onpeaeiacHrE NOHITHIO «Iiepeada HH)OPMALHm.

4. C moMOIIbE0 KAKUX HOCHTENICH OCYIIECTBILIETCS TIepeaata nHpopmamu?

5. Kak ocymectBisaercsa nepeaaya nHQOPMAIMH HE 3ICKTPHICCKOH MPHPOIBI?

6. Kakue smexTpiieckue CUrHAIBI HA3BIBAIOT NICPBUYHBIMH?

7. T1o KakuM KPHTEPHAM KIACCHOHIUPYIOT PATHOCHCTEMBI CBSI3H?

8. B uém 3akiIrovacTCs pa3auvue LECHTPATU30BAHHOW M ACUCHTPATM30BAHHOMN CHUC-
TEM CBSI3H?

9. JlaiiTe CpaBHHTEIBHYIO XAPAKTEPHCTHKY CHMIUICKCHOTO M IYMICKCHOTO METO-
JIOB BEICHUS CBSI3HL.

10. Yro xapakTepu3yeT HapaMeTP CHCTEMBI CBSI3H, HA3BIBACMBIH BEPHOCTH?

11. Kakue (akTopsl BOISIOT HA CKOPOCTH TIepeaayun nHpopmanmu?

3.2 OOHoKaHanbHble PTC nepeda4qu
uHgopmayuu

O6bwue cBepeHusi

OnHOKaHATBHBIC CHCTEMBI HCIIOIB3YIOT, KOrAa WHPOPMAHOHHBIH MO-
TOK OTHOCHTCIBHO HE OONBIIOH M MMECTCS BO3MOMKHOCTH MOOYEPETHOU
MepefavYy COOOIICHHUH, T.€. UCTIONB30BATh CUMILICKCHBIH PEXKHM PaOOThHI.
Takue ycrnoBus XapakTepHbl I8 PaIUOCBA3U B aBHALMH, Ha (UIOTE, B HU-
30BOH BOMCKOBOH CBSI3U H B PAJAC APYTUX CITy4aecB.

[TpuHIMn AelcTBHA U OCOOCHHOCTH NOCTPOCHHUS ogHOKaHATbHBIX PTC
[N paccmotprm Ha npuMepe OOPTOBBIX CPEeACTB CBs3H JIA.

JKHIMAX NETATCTIBHOTO anmapara JODKEH HWMETh IMOCTOSHHO JCHCT-
BVIOINYIO CBSI3b C AUCHECTUCPCKHUMH MYHKTAMH CIYKOBI YIIPABICHHS BO3-
aymaeiM aemkeHueM (YB]I) ¢ MoMmeHTa 3amycka aBHAABHraTe/ICH U 10
MOMECHTA 3apyIHBaHMS HA cTOSHKY mocie nocanku JIA. CpeactsoM cBa3u,
o0ecreunBaOMM MPSIMbIC TieperoBopel skunaxa JIA ¢ mucnerdepamu
ueHTpoB Y B/ u skunaxkamu apyrux JIA, HAXOASIIUXCS B MOJETES, SIBIISCT-
cs aBHALIMOHHAS paguocBa3b. OHA OCYILICCTBISCTCS B JUANA30HAX METPO-
Boix (MB), aekamerposeix (JIKMB) u rekromerpossix (I'KMB) paawo-
BOITH.

OCHOBHBIM JHANA30HOM, BBIJCICHHBIM /151 KaHAIAa aBHALIMOHHOW BO3-
OVIIHOHW CBSI3U SIBISICTCS AWANA30H METPOBBIX BOJIH W, B YaCTHOCTH, €rO
vuactok B mpexenax 118-136 MI'm. B stom amanazone obecreuuBactcs
BBICOKASI HAIEKHOCTh MOANCPKAHMS CBI3H, TAK KaK HA PACIPOCTPAHCHHE
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PaAANOBOIH PAa3IUYHBIC METCOOOPA30BAHUSI U MOHU3HUPOBAHHBIC CJIOH aT-
Mocdeprl okaseiBaroT cnadoe BausgHue. Kpome Toro, B MeTpoBOM Amanaso-
HE CPaBHHUTEIBHO HU30K YPOBEHb CCTCCTBCHHBIX M MPOMBILIJICHHBIX ITOMEX,
YTO TAKKE MMEET OUEHb OONBINOE 3HAYCHHUE NI O0SCIEYEHHS BBHICOKOH
HaAGKHOCTH cBa3u. K JOCTOMHCTBAM METPOBOIO AHANA30HA MOXKHO OTHE-
CTH 1 OTHOCHTEJIEHO MAJIBIC Pa3MEpPhl AaHTCHHEIX YCTPOMCTB.

HenocratkoM MeTpoBOro amamnazoHa fBISCTCS OTPAHUYCHHAS JANb-
HOCTb CBSI3H, TaK KaK PaIAOU3IYUCHHS 3TOrO AUANA30HA PACHPOCTPAHIIOT-
€ TONTBKO B MPEAETax NPsSMOH BUIAMOCTH

Hnsa yBenwyeHHs JATbHOCTH CBS3HM NMPAKTHKYCTCS YCTAHOBKA Paguo-
PETPAHCIATOPOB, Pa3MELICHUE AHTCHH HA3EMHBIX CPEACTB HA BO3BBILICH-
HOCTSX, BBICOTHBIX COOPYXKCHHAX, MauTax U T.n. Ha mpakruke wacto wc-
MOJB3YIOT CIACAYIOUIMA METOX MOBBIMICHUS AAJTBHOCTH CBA3HM AHUCICTUCP-
CKOM cy:KOBI ¢ KunakamMu Bo3ayiuHeX cyaos (BC) B cnyuasx, ecnu mps-
Masl CBSI3b MO KAKOW-THOO MPUYHUHE HEBO3MOKHA. B 3TOM cryuae aucrier-
yep obpalaercs K APYroMy 3KHUIAXKY B CBOCH 30HE YIPABICHHS C MPOCH-
Ooti mepenate coobuenue BC, cBsa3p ¢ xoropeiM HapyieHa. [lpu Omaro-
MPHATHBIX YCIOBHAX, T.€. pu Oonbioi Beicote nonéta BC — perpancis-
TOpa ¥ onTHMaIbHOH opueHTanuu oboux BC, nansHoCTh cBsizu ¢ BC, oka-
3aBIINMCA 33 TIPCACIAMH PaIuOrOpru30HTa, MOXKET gocturath 800 kM.

Hna nampHEH paguiocBs3y, KOraa YAAICHHE MEKIY KOPPECIIOHACHTAMHU
MOYET JOCTUTaTh HECKOIBKUX THICAY KHIOMETPOB, HCIOMB3VIOT PaguoKa-
HaJbl ACKAaMETPOBEIX BONMH. B monapHbIx oOnacTsax 3eMiH, rae paguocBasb
Ha JCKAMCETPOBBIX BOJHAX MOXKET HAPYLIAThCHA H3-32 HOHOC(HEPHBIX BO3-
MYIICHUH, CBA3aHHBIX C CONHEYHOH aKTHBHOCTBIO, HUCIOIB3YETCH TEKTO-
METPOBBIHA KaHal cBs3H. KaHalbel 1eKkaMeTpOBHIX U TEKTOMETPOBBIX JUara-
30HOB BOJH SIBJISIFOTCS PE3CPBHEIMU.

Bo3MOXHOCTE KapIWHATBPHOTO MOBBIIICHUS HAAEKHOCTH CBS3H U
o0ecreueHus ¢¢ HENPEPEIBHOCTH HE3ABHCHMO OT JAITBHOCTH, BBICOTHI IO-
néta u reorpaduueckoro nonokeHuss BC oTKpBIBAIOT CYTHHUKOBBIE CHC-
TEMBI CBA3H.

Kpome ocHOBHBIX cpeacTs cBsa3u Ha Gopty JIA HaxonsaTcs aBapuiHO—
CracaTenbHBIC PAANOCTAHIMN HHIUBHAYATIBHOTO U TPYIIIOBOrO NMPUMEHE-
HUS NPEAHA3HAYCHHBIC TS MEPEAaYH CUTHAIOB OCACTBHS C MECTA BBIHYXK-
JCHHOTO MPU3EMIICHHS HA3EMHBIM IMYHKTAM H aBAPHHHO—CIACATCIBHBIM
cyx6aM. CTaHIHM HHIUBUAYATBHOTO IPUMECHEHHS Pa0OTAOT B JUANA30-
HE METPOBHIX BOIH H OOECIICUMBAIOT CBA3b HA HECKONBKO KHUIOMETPOB.
CraHumy TPYNNoOBOro MPUMCEHEHUS Pa0OTArOT HA OJHOH WM HECKOTBKHX
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(I)I/IKCI/IpOBaHHbIX JacCToTax B AUAIIa30HaX rC¢KTOMCTPOBBIX U ACKAMCTPOBBIX
BOJIH, BBIJCIICHHBIX JJIsI ABAPHHHO—CIIACATEIIBHOM Cy:KObl. Paanocranumu
HUMCHOT MAJIBIC I‘a6apI/ITbI " MacCy, MPOCThI B 3KCILTyaTalluu, CHa6>KeHbI aB-
TOHOMHBIMH UCTOYTHHUKaAMU NUTAHUA, ITO3TOMY MOI'YT 6LITL OPUBCACHBI B
JCUCTBHE € TIOOOT0 MECTA BBIHYKICHHOTO MPU3CMIICHHSL.

CUMIIIEKCHBIA PEeKUM paboThl MO3BOSIET PEATH30BATE MOCTPOCHHE
anmnapaTtypsel MO TPAaHCHUBEPHOM CXeMe, T.€. KOrAa HEKOTOPBIEC 3JIEMEHTBHI
CTaHINU HUCIIOJIB3YIOTCA KaK B PCXKUMC IICPCAaiIn, TaK U B PCKUMC anéMa.
ITO MO3BOJSIET YIIPOCTUTh CXEMHOC IMOCTPOCHHE AIapaTypbl, YMCHBIIHTE
rabapuThl U MacCy PaAHOCTAHLIMU, CHU3UTh TPEOOBAHUS K PA3MCIICHHIO U
SHCKTpOMaI‘HI/ITHOI\/'I COBMCCTUMOCTH PATUOCPCACTB. Bce i xauecTBa saB-
JSIFOTCS BEChMa BasKHBIMU U1 OOPTOBOU PagHoannapaTyphl.

O0muM TpeOOBaHHUEM, MPCIBIBISICMBIM K OOPTOBBIM PATHOCTAHIHSIM
JIA, sBiaseTCst BO3MOKHOCTh OOSCIICUCHHUS OSCIIOMCKOBOro U OECIoACTPO-
CUHOTO BXOXKIACHU B CBA3b U Ha,[[é)KHOG noAACPKAHUC CBA3U HA COTHAX U
THICSIAX PA3HBIX YACTOT B 3aJAaHHOM paboucM auamna3oHe. Peamm3osars
3TH TpeOOBaHMS BO3MOXKHO TONBKO MPH JOCTATOYHO BBICOKOH CTaOWIBHO-
CTHU YaCTOT MNCPCAATINKA U I'CTCPOANHA HpI/IéMHI/IKa, HUCIIOJIBb30BAHUH BBICO-
KOKAaYCCTBCHHBIX PATUOKOMIIOHCHTOB U COBPEMEHHOM 3ICMEHTHOH Oashl,
TEPMOCTATHPOBAHHS HEKOTOPHIX YCTPOUCTB, AaBTOMATU3ALMH OBICTPOrO Ha-
CTPOCYHOTrO MPOLECca U Psiaa APYTHUX MEP.

B uuncne tpeboBaHui, NperbIBIIEMBIX K OOPTOBBIM PaAHOCTAHLMSM,
BAXKHOC MCCTO 3aHHUMAIOT TpeOOBaHUS yA0OCTBA U MPOCTOTHI YIIPABICHUS
¢€ paboToit, T.¢. TPeOOBAHHUS IPrOHOMUIHOCTH.

O606wWwéEHHaA CTPYKTypHasa cxema
pagunocTaHuuun

Hecmotps Ha Oosbiioe pa3HooOpasue TUIIOB OOPTOBBIX PAJHOCTAHIINL,
VCTAHABIHMBACMBIX HA COBPEMEHHBIX JIA, BCE OHM MOCTPOEHBI IO €IUHOMY
npuHiuny. OGOOmIEHHAs YIPOLICHHAS CTPYKTYPHAsA CXEMa THUIIOBOM pa-
mquoctaHimu cBsa3u JIA npuseacHa Ha puc. 3.5.

CTaHUMs COCTOHMT M3 MEPCIAIOLIECTO U MPUEMHOTO TPAKTOB, KOTOPHIC
MOT'YT 0DCCICUUTh BEACHHUE CBS3H OC3 MOHWCKA U MOACTPOWKH Ha 000N
4acTOTe auamnazoHa. lak paamocranuuu AuanazoHa MB (118-136 MI'u)
umeroT 720 kaHanoB cBs3u, a auanazoHa JKMB (2-30 M) - 280 Teicsa
KaHAJIOB CBS3H. Takol PexKUM Peaau3yIOT C MOMOINBIO CHHTE3aTOPa YacTo-
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TBl, (OPMHPYIOIIECIO  JUCKPETHYIO

ME = CeTKy pabouMx dYacToT B 3aJaHHOM
JHaIa30He U KOICOaHMUH BBICOKOCTA-

!—/I\T OUITBHBIX KBAPLEBBIX TI'CHEPATOPOB.
Y f— nov = an == TepmocTaTHpOBaHME TEHEPATOPOB IO~
\L A 3BOJMCT YMCHBIIMTH UX OTHOCHTCIb-

HYI0 HECTAaOUITBHOCTh B SKCILTYATaLH-

T g MNp OHHBEIX yeaoBusx go 10°- 107, Ilar

CCTKH CHHTE3aTopa, padoTaromero B
Puc.3 5 OFofwgHnan cpyypras  Auanasone MB, cocrasmser 25 kI, a
cuartezaropa JKMB mmamazona - 100
I

CHUMIIIEKCHBIA PEeXUM PabOTH PAAHOCTAHLMH MO3BOJISACT HCIIONb30-
BaTh o0mui cuHTe3aTop 4actorel CY mjis mepeaaroImero u mpuéMHOTO
TpakroB. B nmepenarunke 11, mocTpoeHHOM MO CXeME ¢ HE3aBUCHMBIM BO3-
OY>KICHHEM, OH BBINOMHACT (PYHKIMH BO3OYIUTETS, & B CYNCPTCTCPOINH-
HOM mpuéMHuKe [Ip urpaer ponp rerepoauHa, ¢ IOMOLIBIO KOTOPOTO OCY-
HICCTBISICTCS MPeoOPa30BaHUE YACTOTHI BXOJHBIX CHTHATOB B HPOMEXKY-
TOYHYIO YACTOTY.

Oomeit qis nepeaatunka u npuéMHuKa sesercs anteHHa A. [lpasaa,
HCHONB30BAHUE OJHOH aHTCHHBI MPHBOANUT K HCOOXOAMMOCTH BKIFOUCHUS
B COCTAaB PaJUOCTAHLMH JAHCTAHLHOHHO-YIPABISIEMOTO aHTCHHOTO mepe-
karouatens AlL

Opranamu ympaBlIcHHUS PAIUOCTAHLIAH SABISIOTCS MYJTbT JTUCTAHIIUOH-
Horo vhpasneHus [1/1Y u TaHreHTa (HOXKUMHOH HEPEKITIONMATENb) MHKPO-
dona MK. Ilyapt ympaBneHus 00SCICUNBACT BKIIOUCHUE U BBIKIFOUCHHUC
CTaHLMH, YCTAHOBKY pa0ovel 4acTOTHI, BHIOOP BUAA CBSA3H, PETYIHPOBKY
I'POMKOCTH, BKTFOUCHHUE [TOJABUTENS IIYMOB U BCTPOCHHOT'O aBTOKOHTPOJIS,
a TAKKC HMHIUKAMIO PabOTOCIMOCOOHOCTH PAaJUOCTAHLMN B Pa3THYHBIX
pexuvax padotsl. TanreHTa MukpodoHa nepexmodact pexumsl «llepena-
ga» 1 «IIpuém».

ABHArapHuTypa COACPKUT 3ICKTPOAKYCTHUCCKHE MpeoOpa3oBaTeIu
mukpodor MK u tenedon TJI, ¢ moMOmpr0 KOTOPBIX HHPOPMALIOHHBIHA
AKYCTHYCCKHH CHTHAI mpeoOpa3yercss B MEPBUYHBIA SICKTPUYCCKUN CHUT-
HaJ 1 HA00OPOT.

[lepenaromumii Tpakt B OOIIEM CIVKUT A CO3AAHUS aMILTUTYIHO- MO-
IYTHPOBAHHOTO HH(OPMAIIHOHHOTO CUT'HANA Ha BHIOPAHHOU Hecylnel yac-
TOTC W VCHWJICHHUS €ro A0 HeoOXOOUMOro ypoBHsA. PyHKIHH HPUEMHOTO

cxema BOPTOECH PE0H0CT AHLHK CEAZM.
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TpaKTa 3aKJIIOYAIOTCS B CEIEKIMH ITOIE3HOTO CUTHANA, €r0 YCHIICHHH, TIpe-
00pa30BaHUK YACTOTHI MPUHITOTO CUTHAJA, JCTCKTUPOBAHUN U YCHICHHH
3BYKOBBIX KOJICOAHHIH, 4 TAKKE MEPESAAUC UX HA TEIC(OHBI AaBUATAPHUTYPHI.

HauGosee 0TBETCTBEHHBIM H CJOKHBIM 3JICMCHTOM PaJHOCTAHIIUH SIB-
JSIETCSL CHHTE3ATOP YaCTOThI, (DOPMHUPYIOIIHIA JUCKPETHYIO CETKY Pabouux
JacTOT B 33JaHHOM AHMarna3oHe. B COBPEMCHHBIX PAAMOCTAHIIUSX HUCIOIb-
3YIOTCS JBa Crocoba CHHTE3a: MPsMOH (ITaCCHBHBIN) U KOCBCHHBIN (AKTHB-
HBIH).

B ycrpoiicTBax mpsAaMoro CHHTE3a ¢ MOMOINBIO ONCPAHI JCIICHUS, YM-
HOKCHHUS U TPECOOPA30BAHUS YaCTOThI MCXOJHBIX KOJCOAHUIU BBICOKOCTA-
OUITPHOrO KBapLIEBOI'O TeHepaTopa (opmupyercs padodas ceTka 4acTor.
VopolngHHass CTPYKTYpHAsE CXeMa  OPSMOrO CHHTE3a MPHUBCACHA Ha
puc.3.6, a puc.3.7 WTIOCTPUPYET MPOLIESCCH (POPMUPOBAHHUS CETKH YACTOT.

C nomortupro aeauteis 9actorsl JY mpou3BOAUTCS ASTCHUE YACTOTHI f,

&l

e — |
ENENED
g+|fc k ‘
0

LAt 1,

Lo |
‘ fo 2f 3fC 4, mig %\/—/
Puc.3.b CTpykTypHas cxema yoTpoAcTEA V/'

NPAMICD CUHT E3a YacTOThI. Puc.3.7 DopmupoBaHMe CeTkW YacToT.
omopHoro keapuesoro reueparopa KI' B # pas u dopmupyercs curHai ¢
vactoTon f;, = f, /n. Hanee ymuoxutenp yactorsl Y Y co3qaeT psia CUrHa-
JIOB, YACTOTHl KOTOPBIX OTCTOAT APYr OT APYyra Ha WHTEpBAn foi fo, 2f.,
3f.,...mf., obpa3ys Takum 00pa3oM HCXOAHYIO CeTKy uactor. Cerka moga-
érca Ha cvecutens CM, Ha reTepOAUHHBIN BXOA KOTOPOro MOCTYNAOT KO-
n1eGaHus OTTOPHOTO KBAPLEBOI'O reHepaTtopa. B pesymeTate Takoro mpeod-
Pa3oBaHUs OCYIIECTBILICTCS IEPEHOC CETKH YacTOT HA MHTEPBAN f, H IO-
JAyYCHHE TPEOYEMOro MHOXECTBA YACTOT:
Joo fotfe fot2fe fo 3o fot M. G.D

IepecrpauBas nonocosoit puaetp 11D Ha BeIXOAC CHHTE3ATOPA, MOXK-
HO BBIOHPATh HCOOXOJUMYIO YACTOTHVIO COCTABIISIOIYE0 BBIXOJHOTO CHT-
Haa CMECUTENSl COOTBETCTBYIOIIYIO HACTPOMKE PAANOCTAHLMU B JAHHBIA
MOMEHT f, + 1f,, tae i = 1, 2,...m. U3meHas ko3pQUIUCHTH ACTCHUS H VM-
HOCHUS YACTOTHl MOXKHO OCYIIECTBIIATh CBA3b HA TIO00H HacToTe pabouc-
ro IUana3oHa CTAHLIUH.
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VYmpaBicHUEe HACTPOHKON BBIXOTHOTO (PHIBTPA CMECHUTEIS U H3MCHE-
HUE KO3((ULMCHTOB ACICHNUS W YMHOXKCHHUS YaCTOTHl OCYILECTBILCTCS C
MyJIbTa AUCTAHIHOHHOTO vrpasieHus [1Y paauocranumm.

[Ipy KOCBEHHOM CHHTE3¢ YacTOTHl BBIXOJAHOW CHTHAJN CHHTE3aTOpa
(dhopMHpPYETCS C MOMOIIBIO VIPABISIEMOrO MCHEPATOPA, YacTOTa KOTOPOro
CHHXPOHHM3HPOBAHA C YACTOTOH OMOPHOr'0 CHTHANA KBAPLEBOrO reHeparopa
C TIOMOIIBIO CUCTEMBI (ha30BOM aBTOMOACTPONKH YACTOTHI.

VYIpoleHHas CTPYKTYPHAsS CXEMa OJHOI'0 M3 BAPHUAHTOB PEaIv3aliu
YCTpPOHCTBA KOCBEHHOT'O CHHTE3a YacTOTHI IPHUBEACHA Ha puc 3.8.
Crabunzanus YacTOTHl YIIPABISIEMOrO
OKr = @1 = vl ? reraeparopa VI ocymecTBiseTcs 3a cuéT He-
| T T | " npepwiBHOro cpasHeHMs ¢asel ero xomeba-
noy 3 nkn ke o HUH ¢ (pa3ol CHUrHaIa OIMOPHOTO KBAPLIEBOTO
reaeparopa OKI'. Cpasuenue a3 mpoucxo-

Puc.3.8 CrpykTypHaa cxema yoTpod  OUT B (I)aSOBOM JCTCKTOPC q)I[, Ha OJUH
CTEA KOCERHHOMD CHHTE3A YaCTOTH.  BXOJA KOTOPOrO MOJAIOTCA KONMEOAHUsA OT
KBapLEBOro reHEPaTopa, a Ha BTOPOM — CUTHAJBL YIIPABISIEMOr'0 TEHEPATO-
pa mocie OENCHHS YAcTOTHl BBIXOAHBIX KONMCOAHWH B JETHTENC YacTOTHI
A4 u ycrpolictBe ¢ TepeMEHHBIM KO3((UIHMCHTOM JCICHHS YacTOTHI
IIKA. JemeHne 9acTOTH MPOU3BOAUTCS A0 3HAUCHUM YACTOTHI OHOPHOTO
curHana f,. BeixonHoe HanpstkeHue Gha3oBoro aerekropa OyaeT paBHO Hy-
JI¥O TIPY MOJTHOM COBHAJCHHH YacTOT W (a3 CHrHAIOB Ha ero Bxojax. [Ipu
3THX YCJIOBHAX YacTOTa YIPABISEMOrO reHepaTopa OVAET TOYHO COOTBET-
CTBOBAaTh HOMHMHAJBHOMY 3HAYUCHHIO, YCTAHOBICHHOMY HAa yKasaTene Ha-
CTPOUKHU AUCTAHIIMOHHOTO MYIbTA YIPABICHUS paauoctaniuci. Eciau vac-
TOTa BBIXOJHOI'O CHTHAA OTKIOHACTCS OT HOMHHAIBHOTO 3HAYCHHS, TO
MOSIBISICTCS. CABUT YACTOTH B ACTHTEIX YACTOTH U HA BbIXOAE (azoBoro
JETEKTOPA MOSBISICTCS VIPABISIOLICE HANPSDKCHUE, N3MCHSIOIIECE YACTOTY
VIIPaBIIEMOro reHepaTopa, MPUBOAS €& K HOMHHAITBHOMY 3HAUCHHIO.

B uenm oOparHOH cBA3U (a30BOH aBTOMOACTPOHKH YaCTOTHI Kak mpa-
BHJIO YCTAHABIMBAIOT ABA AcauTens yactorel. KosddunueHT nenenus mep-
BOTO M3 HHUX IOCTOSHCH, & BTOPOTO - MOMKET M3MCHATHCA MOJ ACHCTBHEM
CHUTHAJIOB, MOCTYMAIOIINX € MyIbTa JUCTAHIIMOHHOTO VIPABICHHU. JTO MO-
3BOJISICT oOeceunTh (popMHUpoBaHUE THOOOH YacTOTHL B paboueM Auanaso-
HE CTaHLIMHU C 3aJaHHOW AUCKPETHOCTBIO.

Takum o0pa3oM, cucTeMa KOCBECHHOT'O CHHTE32a 0OCCICUMBACT KBapLIC-
BVIO CTAOWNIH3aLMI0 MHOMKECTBA AUCKPETHBIX 3HAYCHHH YacTOT HM3Iydac-
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MBIX U MPUHUMAEMBIX KOJICOAHUI ¢ TOMOINBIO OJHOTO KBAPLECBOrO Ie¢HEpa-
TOpAa.

dopMupoBaHMe CUrHanoB B nepeaarowem
KaHane

CTpykTypa mepeaaTiuka U ero napaMeTpbl B OCHOBHOM ONPEACTISIOTCS
BHJOM MOJYTALIUH, HCIONB3YEMBIM B KaHale paauocBs3u. B oxHokanams-
HBIX CUCTEMaxX AaBHALMOHHOW CBS3M IIHPOKO NMPUMEHSICTCH aMILUTUTYAHAS
moayitus (AM) Hecyimux koneOaHuit. ITO OOBICHICTCS MPOCTOTOH
peanuzanyy paguoCTaHLUN B LEIOM W OTHOCHTEIBHO HEOONBINOW LIMPH-
HOU CIieKTpa u3nyvdaeMelx konebanuid. [lo cpaBHEHHIO ¢ APYTUMH BHOAMH
MOJYTALNHU MPH BCEX MPOYHX PABHBIX VCIOBHAX IMOJOCA MPOMYCKAHMS Ka-
HaJIa ¢ aMIUTUTYJHON MOAY/ISLIMEH HAaUMEHbIIAS.

Ha puc.3.9 nokazaH yCrnoBHO CHeKTp HHGOPMAILMOHHOTO MOIYIUPYIO-
LICTO CHTHama S, OTPAHUYCHHOTO HIKHEH F, W BEepXHEU F, YacTOTaMH.
CriekTp BRIXOAHOTO cHrHana nepeaarunka ¢ AM npusenéH Ha puc.3.10.

OH BKJIFOYACT COCTABJSIIONIYIO HECYIICH YacTOTHI f; U ABC OOKOBBIC
MOJOCH, MO (OpPME TOBTOPSIOIINE CIEKTP Moayiupyiomero curnana. [lo-
Ac3HYI0 HHOpOPMALHMIO HECET Jrodas u3 OOKOBBIX MOJOC crekTpa AM —

CHUIrHaJja.
Sm Sam
THIIIHHHH i f
Fr Fa F fo=Fe  fo~Fn fy To*Fm fp*Fe

Puc.3.9 Cnekrp Mogynu- Puc.3.10 Cnektp curHanac
PYHILLED CUrHERE. AMILTHT YOHOA MOgy nALMER.

Hecymue xonebanus He comepxar HHPOpMALMK. ITO MPHUBOIUT K HE-
3(deKkTUBHOMY HCIIONB30BAHUIO MOIIHOCTH mepenarunka. Jaxe mpu 100
%-HOH aMITINTYIHOH MOXVISALHHM CHHYCOUJATBHBIM CHTHAIOM Ha JOIIO
HECVINECH YaCTOTHl MPUXOJUTCA 2/3 CpeIHEH MOIMHOCTH HM3MYYacMbIX KO-
ncbanuii. B kaHanax TteneOHHOW CBSA3M C aAMIUTUTYAHOH MOAVILILHUCH
cpeansist ryOuHa Moy siiuu He npessimact 40 %. [Tpu atom Ha Hecyiue
konebanus nepegaryrka npuxoautcs 90 % MOIMHOCTH, a I Iepesadn
nH(pOPMATMOHHON YacTH — Tompko 10 %. 310 00CTOATENBCTBO ABIACTCS
HEAOCTATKOM aMIuTUTyfHOM mMoaysiiuu. Kpome Toro, AM — curHan, co-
Jaeprkampi 06¢ OOKOBBIC MOIOCH CIICKTPA C OXUHAKOBOH HHPOPMALUCH O
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CHUTHAJIC MCTOYHHMKA COOOIICHMH, SBIACTCS M3OBITOYHBIM. JTa H30BITOY-
HOCTb VCTPAHSCTCSA B CHCTEMAX CBSA3H C OXHOMOIOCHOW MOAYIISLIUCH.

B takux cucremax mepeaéTcs TOMBKO BEPXHSS WM HIDKHSIS TOTOCA
CIICKTpa, a HCCYIAas HE mepeaadTed Wi nepeaaéTcs TOMbKO JacTudHo. B
MPHUHLUIE CHUTHAT ¢ OJHOMOIOCHOH MOAYISALIUEH MOJKHO MOMYyIuTh u3 AM
— CHUTHANA NyTEM MOAABICHUS HECYIIETO KOJICOAHHUS U OTHOU U3 GOKOBBIX
MOJIOC MOAYJILUHN € MOMOINBIO (HIIBTPA, HPOMYCKAIOLIEr0 THIIb Koieha-
HUS UHTEPECYIOLICH HAC BEPXHCH MM HYKHEH GOKOBOU MONOCH YacTOT.
OnxHako 4YacTOTHAs XapaKTECPHUCTHKA Takoro (QuibTpa JOMKHA 00IaiaTh
OYCHb KPYTBIM CKIOHOM CO CTOPOHBI OT(HIBTPOBBIBACMOM Hecyuei. Pea-
JU30BaTh TAKOH (PUIBTP TEXHHYCCKU AOCTATOYHO TpyaHOo. Ha mpaxTuxe
st (hOPMHUPOBAHUSI CUTHAJIA ¢ OJHOMOJOCHOW MOIYJILUCH MPUMEHSIOT
OanaHCHYI0 MOIYJSLIMIO HECYLICH, C MOJABICHHUEM HECYINEro KoleOaHus
U ¢ mocneayiomel GuipTpanueii oqHoH U3 OOKOBBIX MOOC.

CTpykTypHas cxeMa MePeAaroero TPakTa OXHOMOIOCHOH PaanoCTaH-
ouy npuBcacHa Ha puc.3.11.

MK 3 BM 3 NP1 3 WM Mdz o By
fo

f1 f2
cY

PUC. 311 CTRYETYRHAA CHEMA MEPEARAKLW B0 TRAKTA O4HONON0EHOA pagroc TaHLMKI.

Muxkpodon MK ocyiecTeiser npeoOpa3oBaHHE aKYCTHUECKUX CHUTHA-
JIOB B MICPBUYHBIH 3JICKTPUICCKUH CHTHA CO CIIEKTPOM HacToT OT Fy 10 F,
(puc. 3.9), xotopsiii ynpasuseT padoroli 6amancHoro moxynsaropa BM. s
TOro, 4ToOBl MPOILIE BBHINOTHUTE MOAYISLHMIO U KAUYCCTBCHHYIO (HIbTpa-
LU0 OJHOIIOIOCHBIH CHrHal (OPMHUPYIOT Ha CPABHUTCIBHO HEBBICOKOU
moxuecymien wacrore (f; = 500 x['u). Hampsokenue curHama mogHeCy-
el YacTOTHl OCTYNACT HA OATaHCHBIH MOIYIATOP € CHHTE3aTopa 4acTo-
o1 paguoctaniuu CH. BerxoaHo#t curHan OamaHCHOrO MOAYJISTOpa C IMO-
JABICHHBIM HECYINUM KonebaHueM moaaércs B monocosoi umastp 1D,
KOTOPBIA BBIACTSCT OXHY U3 OOKOBBIX MOnoc. DUIBTPH HaIle BCEro BhI-
MOJTHSIOT HA KBAPLEBBIX pe3oHaTopax. Janee B cmecurene CM ocyinecTs-
JsIeTCs npeodpa3oBaHUE MOMYICHHOTO CIICKTPA B 0071aCTh BBICOKHX H4aCTOT
f5 = f2+ fi uanydaeMoro curHaia myTéM rerepoauHuposanus. I erepoauH-
HBIH CHTHAN C YacTOTOH f>, MOCTYHAIOIIUE Ha CMECHTENb, TaKkKe (Hopmu-
pyercs B cuHTe3aTope 4acToThl. CO CHEKTPANbHON TOYKH 3PCHHUS TaKOH
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MpeoOpa3oBaTeib OCYIIECTBILICT MEPEHOC CIEKTPA CUTHANA ¢ OJHOMOIOC-
HOW MOJY/SILIUCH B 001aCTh HECYINUX YACTOT OC3 HAPYIICHUS aMILIATY -
HbIX U (pAa30BBIX COOTHOIICHUH ero cocrasisromux. [lomocoBoi duabTp
I1®, ocymIecTBASCT AOMOJHUTCIBHYO (DHIBTPALMIO BBIACACHHON MOJJOCH
cnektpa. BerxoxHo yeumutens momHoctd BYM obecnieunBaer HeoOx0-
JUMOC YCHIICHUE OJHOIOJOCHOTO CUTHAIA MEPE MOAAucH ero Ha M3Iyde-
HUC YePe3 aHTCHHY A

CrexTp curHana nepearoiero TPAKTa Mpu OAHOMOJOCHOH MO ISIIHA
mpuBeaeH Ha puc. 3.12.

Ha 3ToM pUCYHKE MyHKTHPOM som I
“ K
MOKa3aHa AMILTUTYJHO—4aCTOTHAS |HH|| K H||||H| .
b
XapaKTEPHCTUKA TIOJIOCOBOTO - |||F| e | f|||+F f
- —FH 1
¢ureTpa AUX I1®,, BBHIAETAIONMIE- v fi 17H ¢

r0 BEPXHIOW OOKOBYIO TIONOCY Puc.3.12 $opmMUpoE aHKE CNEKTRE
cricktpa. M3 pUCYHKA BHUAHO, YUTO  CHTHANE MEW OAHONONOCHOR MOLYNALMM.
BBIICIICHUE OJHOU OOKOBOM MOJIO-

Chbl Ipu 6aJ'IaHCHOI\/'I MOAYJIAIUNU BBIIIOJHUTE IMPOLIC, YUCM B CIy4dac Tpaau-
LIMOHHOW aMIUIUTYAHON MOAYJIALIMHU, TAK KaK PA3HOC CaMbIX HU3KHUX YacTOT
6OKOBLIX IoJIOC BABOC IMPCBBIMIACT PA3HOC HAUMCHBIICH YaCTOTHI MOAYJIA-
LUH | HECYIIETO KoIeOaHuUs IPU aMILTUTY JHOH MOTYISLHHL.

Iepenaya uHGOPMAITHOHHBIX COOOIICHHH C TTOMOIIBIO OAHOH GOKOBOI
noiocsl AM — cHurHana mo3BONSET NPUMEPHO B JBA Pasa CY3UTh MONOCY
qacToT, 3aHUMAaCMbIX CUTHAJIOM, U BCJICACTBUC 3TOTrO MOYTU BABOC YBCIIHU-
YUTh NPOMYCKHYIO CIIOCOOHOCTE paguokaHana. Kpome Toro sHeprus u3my-
YCHUS PACXONYETCs Ha mepeaavdy koneOaHui TOMbKO OXHOM OGOKOBOH mo-
JOCHl U HET HEOOXOIUMOCTH PacXodoBaTh ¢ Ha IepeJady Hecyled U
CHCKTPATBHBIX COCTABIAIOLMINX BTOPOi OokoBo# momockl. IlosTomy npu
3aMAHHON MOIIMHOCTH MEPECAATIMKA MOKHO O0CCIEUUTh OO0JCC BBICOKHI
VPOBCHB H3MYYCHUS MOJIC3HOTO CHIHANA. JTO B CBOKO OUEPEIb YBEIHIUBA-
€T JAJIBPHOCTH ,Z[GI\/'ICTBI/IH CUCTCMBI PaAUOCBA3H.

Ha nmpuémnoii cropoHe KaHama paguoCBA3M OJHONONOCHAS Iepeaada
MO3BOIACT YMCHBIIUTD MOJOCY IMPOMYCKAaHUA HpI/IéMHI/IKa, uTO yBC/INYUBA-
CT OTHOLICHUC ITIOJIC3HOI'0 CHUIHAJIA K IIyMYy, MOBBIIIAA TCM CaMBbIM Y1YBCT-
BHUTCJIIPHOCTD HpI/IéMHI/IKa.

BakHbIM TOCTOMHCTBOM OMHOMOIOCHBIX METOJOB nepeaayun uHpopma-
LUK SIBJSICTCSL BBICOKAS! CKPBITHOCTD MEPEAABACMBIX COOOIICHUH.

K HenocraTrkaM OXHOIOIOCHOH MEpENadH CIEAYET OTHECTH CIOKHOCTD
00ECIIeUECHU TOYHOrO PABCHCTBA HECYIICH YacTOTHI MEPEIATINKA U Yac-
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TOTBl T'CTCPOAVHA, BOCIPOHM3BOAALIECTO KOJCOAHHMS HECYINCH 4YaCTOTHl B
npuéMHauKe. Kpome Toro, oZHOMONOCHBIE CHCTEMEBI CBS3H COACPKAT MIpH-
MEPHO B AT pa3 OOJIBIIC 3JICMECHTOB, Y€M CUCTEMBI ¢ TPAAULIMOHHOH AM
[1]. D10 yBenmuuBaeT Macca-rabapUTHBIC XapaKTCPUCTHKH ANMapaTypsl,
€€ CTOUMOCTb, TPYAOEMKOCTD DKCIIIYaTaLUH.

Ocob6eHHOCTU paboTbl NMPUEMHbLIX KaHanoB

IMoctpoenue u npuHIMO ACHCTBHS KJIACCHUSCKOTO CYIIEPreTSPOIUHHO-
ro MPUEMHHKA, KOTOPHIH MPUMCHSIOT B OJHOKAHAIBHBIX PAIHOCHCTEMAX
nepeaaun uHpOPMAITUH, PACCMOTPEH JOCTATOYHO MOAPOOHO B MEPBOH I/1a-
Be. B maHHOM pazzaene paccMOTPUM OCOOCHHOCTH MOCTPOCHUS W PabOThI
MPUEMHOTO KaHAJIA A1 OAHOMOIOCHBIX CHTHAIOB.

IIpeobpazoBanus, KOTOPBIM MOABEPracTCs MPUHATHIA OJHOIOJOCHBIH
CHUTHAJ B KACKaJaxX MPHUEMHUKA M0 JSTCKTOPA, aHAJIOTHYHBI MIpeodpasoBa-
HUsM curHania ¢ 00biaHOM AM. OCHOBHOE OTIHYME MPUEMHHKA OJHOIIO-
JOCHOTO CHTHAJA OT KJIACCHYCCKOTO CYMCPTCTCPOANHHOTO TIPUEMHUKA 3a-
KITIOYACTCS B COCco0e aeTekTupoBanus. [lpu mpuéme CUrHaaos ¢ 0ObIYHOM
AM Ha JeTeKTop BO3ACHCTBYIOT HAMPSDKCHHS NpeodpasoBaHHOU HECyIIeh
U CHCKTPAJBHBIC COCTABMMIONME OOKOBBIX T0O0C. B ogHOMmOMOCHOM cur-
HAJIC COCTABJISIOMA HECYIICH YaCTOTHI MOJABICHA, MO3TOMY TPAIUIINOH-
HBIMH CITIOCOOAMH AMILTUTYAHOTO JCTCKTHPOBAHUS HEJIb3S BOCCTAHOBHTH
(dhopMy U CHEKTPATBbHBIN COCTAB HCXOAHOTO MOIYIUPYIOIICTO CUTHATIA.

J1ss HOPMATBHOTO BBIACICHUST HH(POPMALIMOHHOH COCTABIISAIOUICH TpPH-
HSTOTO CHUTHANA HECOOXOAUMO B MPUEMHOM YCTPOUCTBE I JCTCKTHPOBA-
HUSI BOCCTAHOBUTH MOJABJACHHYIO Hecyinyro. [IpunsThiii curHaia u Boccra-
HOBJICHHOC HECYIIEE KOJACOAHUE MOAANOTCS HA JCTCKTOP, HA BBIXOAE KOTO-
POro BBIACTSCTCS HU3KOYACTOTHBIA CHTHAJ, COOTBCTCTBYIOIMUN 3aKOHY
MOIYJIILIHUHU TICPESAABACMOTO COOOIICHUSI.

Ha puc.3.13 mpuBcacHa CTpYKTYpHAs CXEMa OJHOTO H3 BApPHAHTOB
BO3MOXKHOM PeaTU3aLNU MPUEMHHUKA OJHOMOIOCHBIX CHTHAOB.

A

Anp

HTC }%‘_\IF"-I—) Mo wnd = A 3 vad
HHa \L
AHp fr fH

CY ™
mpe
06- PUc.3.13 CTPYETYRPHAA CXEMa NPMEMHMER 0QHONONOCHEE CHIHAMNOE.
pa-
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3VET 3ICKTPOMATHUTHYIO BOJIHY B BBICOKOUACTOTHBIH SNEKTPUUCCKUN CHT-
HaJ, KOTOPHIH COOEPKHUT HHPOPMALMOHHYIO COCTABISIOMYIO IEPEIAHHOTO
COOOIICHHUS. ITOT CHTHAMT YCUIMBACTCA B yCUIHTENE pagrodactorel Y PY u
mpeo0pa3yercs B CHTHAN MPOMEKYTOUYHOW YacTOTHL B MpeoOpasoBartene,
cocrosimeM n3 cMmecutenss CM  u rerepoauna. Pone rereponuna, kak mpa-
BHJIO, BBITIONHACT CHHTE3aTOp 4acToThl CY, dhopMupyromuii CurHam ¢ yac-
TOTOH f;.

OCHOBHOE YCHIICHHE W YACTOTHVIO M30HUPATEIBEHOCTD MPHHATOTO CHTI-
Hana 00CCHEeYUBACT YCHUIHNTENb NMpoMekyTouHol vactoTel YIIY. Brixoa-
Hoti curHan YIIY mocrymaer Ha cuuxponHbiil gerextop CH. Ha Bropoit
BXOJ JCTEKTOPA ¢ CHHTE3aTOPa YaCcTOTH MOAAETCH KOJICOaHUE BOCCTAHOB-
JICHHOU HECYINEH ¢ 4acToTol f;;, B pesymprare Ha BhIXOAC AeTEKTOpa 0Opa-
3VeTCs HHU3KOUACTOTHBIM CHUTHAN, M3MCHSIOIIUHCS MO 3aKOHY MOIYJSLIHAN
MEPENaBacMOro cooOmeHus. TpedyeMblii YPOBEHb BBIXOJHOTO CHTHAIA,
HEOOXOAUMBIHA 111 HOpManbHOH pabotel Tenedona T, cozmaér yeunurens
3BykoBbIX yactor Y3Y. Tenedon npeobpasyer anekrpudeckuii nupopma-
LHUOHHBIM CUTHAM B aKyCTUUECKUH.

Kax ormeuanock paHee, OCHOBHas CJIOKHOCTb PEATH3ALMH OJHOIIO-
JIOCHOH paJnoCUCTEMBI Tepesadn HHPOPMALMN 3aKII0UacTcs B odecrede-
HUU CTaOHIBHOCTH HECYIIEH YacTOTH H3MyYacMOro CUrHala U BOCCTAHOB-
JCHHOM HecyineH B mpuéMHOM kanane. Hampumep ams obGecnicucHus pas-
OOPYMBOCTH PEYH B CHCTEMAX ABHALIMOHHOU PAIHOCBI3H HEOOXOANMO,
9TOOBl MAKCHMAIBHO JOMYCTUMBIA ACHHXPOHH3M YaCTOT HE MPEBBIIAT
100 T'. DTO BO3MOKHO BBIMOJHUTE B TOM CIIy4ae, KOTJAA OTHOCHUTC/IbHAS
HECTaOWIBHOCTE YACTOT MEPEJATINKA U TCTCPOANHA NMPUEMHHKA HE Tpe-
sermaet £3-107. JIyist oMy ueH s TAKOTO 3HAYCHHUS MPUMCHSIIOT KBAPLICBYO
CTaOWITN3ALHEO YaCTOTHL.

WHorma B mepenaromeM KaHale Hecymiee KOneOaHHE MOJABIACTCS HE
nonaHocTei0. HeGompmoi ocTaTok HECYIIEro CHrHala, HAa3bIBACMBIN ITH-
JOT—CUTHAJIOM, TepeIacTcs BMECTE C BBIACICHHOH OOkoBOH momocoil. B
MPUEMHOM KaHANE MUJIOT—CUTHAN CHHXPOHH3HPYET PadoTy MECTHOTO re-

Anp .
YPY 3 CM [ %4 CEM | CO [ ¥3d
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Pue.3. 14 CTRYRTYPHAA CXEM3 0OHONOMNOCHOT0 NPWEMHMESR CO0R W EHWA

C NMWNOT — CHIHan oM.
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Heparopa Hecyiero konedanus. CTPyKTYpHAsT CXEMa TaKOro MPHUEMHUKA
npuseneHa Ha puc.3.14. Berxoxnoit curnan YITY pazxenserca Ha asa Ka-
Hajga ¢ momoInpl ¢unetpa 6okosoi nomnockl OBIT u dumeTpa HecymICH
®H, BBIACIAIOIICTO MHIOT—CUTHA.

Dot curHaja cpaBHuBaetcs mo daze B dpazosom aerexrope D/l ¢ kome-
Ganmsamu MectHoro reneparopa necymed [H. Ilpu dasosbix pasmaumsx
BBIXOJHOE HampspKeHUE (a3oBOro JETEKTOpa MOACTPANBACT ICHEPATOD HE-
cyliel OO MOTHOrO COBMAJICHHUS YacToT U (pa3 MHUIOT-CHrHATIA M CHI'HAJIA
reHeparopa. Berxoxusre curnansl OBIT v I'H nocrynaror Ha cHHXpOHHBII
aerexrop CU.

Bonpochl 4na caMmoOKOHTpons

1. B xakux cay4asx HCHOib3yIOT ogHokaHambHbie PTC mepemayn wapOpMa-
uu?

2. Kaxoit OCHOBHOI AUATIA30H YaCTOT BBIACICH AU CHCTEM ABHAMOHHOM CBA-
3u?

3. Ha3oBuTe 0COOCHHOCTH MOCTPOCHHUS AMMAPATYPHI IO TPAHCHBEPHOH CXCME.

4. Kakne TpeOoBaHHA MPSABABIAIOT K OOPTOBOH ammaparype?

5. Hapucyiite 0000IIEHHYIO CTPYKTYPHYIO CXEMY W IHOSICHHTE padoTy THUIIO-
BOH CTAHLIUK PATHOCBA3H.

6. ITosscHUTE MPUHIMI ACHCTBUA YCTPOUCTBA MPAMOTO CHHTE3a YaCTOTHL.

7. ITosiCHUTE MPUHIMI ACHCTBUSA YCTPOHUCTBA KOCBEHHOTO CHHTE3A YaCTOTBHL.

8. [NoueMy B OJHOKAHANBHBIX CHCTEMAX CBSI3M 4Yallle BCETO IMPHMEHIIOT aM-
TUTATY THYIO MOIYJUIIMIO HECYIIHX KOJIeOaHuH ?

9. YUro gaér UCOIB30BAHAC PSKUMA OTHOTIOIOCHOH MOTY IALHH?

10. Hapucyiite CTPYKTYPHYEO CXEMY H ITOSACHUTE padOTy IIEPEIAFOMIECTO TPAKTA
OHOMOJOCHO! paJUOCTAHLIUH.

11. Hapucylite CTPYKTYPHYEO CXEMY U HOSACHHTE paboTy MPUEMHHKA OTHOIO-
JIOCHOTO CHTHAJIA.

3.3 MHo2oKaHanbHble PTC nepedayu
uHopmayuu

O6wue cBepeHusi

Bo MHOrHX cnydasx opraHu3aluy CBs3H Tpedyercs nepenaya u3
OJTHOTO MyHKTA B IPyroil He OJHOTO COOOIIEHNs, a OTHOBPEMEHHO
MHOTHUX, MOJy4a€MBbIX OT Pa3IMYHBbIX UICTOYHHUKOB U MpeHA3HAYEH-
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HBIX Pa3JMYHBbIM NOJy4aresssM. B mpuHIune BO3MOXKHO Napasijienb-
HOEC U OHHOBpeMéHHOe HeﬁCTBHe HE3aBHCHUMBIX OAHOKAaHAJBHBIX
CHUCTEM HI/I, KOJIMYECTBO KOTOPBIX PaBHO KOJIMYECTBY MEPEAABACMbIX
OIHOBpEeMEHHO coolmenunit. OnHAKO ¢ 5KOHOMHYECKOH TOUKH 3pe-
HUSA 1OpPasao BbIFOAHEC UCTIOJTIb30BAHHUE OHUX U TEX XKE€ S3JICMEHTOB
JVHWUU TIepeavn 111 paboThl MHOTHX KaHaJIOB CBsi3U. OcoOeHHO 3a-
METEH SKOHOMHYECKHUH 3 PEKT Ha MPOTHKEHHBIX JIMHUAX, B COCTAB
KOTOPBIX BXOAAT ACCATKHU U COTHU MPOMECKYTOUYHBIX YCHIIMTCIIBHBIX
IIYHKTOB, PETPAHCIATOPOB U APYrUX coopyxeHui. Takue muHuN
CBSI3M HAa3bIBAIOT MHOTOKAHAJbHBIMU. OHH ITO3BOJISIIOT nepeaaBaTb
I10 OI[HOI>'I JIMHUH COO6H.I€HI/I$[ OT MHOTHUX HE€3aBUCHUMBIX UCTOYHUKOB.

OpFaHI/ISaHI/IH CCTCI\/'I, HUCMOJIBb3YIOIMUX MHOI'OKAHAJIBHBIC JIMHUU CBA3U,
onpenensaeTes TPeOOBAHUAMH, KOTOPHIM JOJDKCH VIOBICTBOPATH OOMCH
COOOIICHUAMH MExKIy aOOHECHTAMH, PACCPEIOTOUYCHHBIMH B IPOCTPAHCTBE.
B npocrefimmem cnydyac MUPKYIAPHOA CBSI3H UMECTCA OJUH UCTOYHHK CO-
OOIICHUI U MHOXECTBO HE3aBUCHUMEBIX Moiyuatenae. Takoil BapuaHT Hc-
MOJb3YETCAd B PAJHOBCINAHHM U TeneBUACHUHU. JlocTatouHoe pacmpoctpa-
HCHUC HMCCT TAKXKC TaKad OpraHusanusd CCTU, KOoraa OAuH a6OHCHT MOXKCT
BECTU CBSI3b CO MHOTMMH aOOHEHTAMH HAa OJHOM YacTOTHOM KaHaJe Mo-
ouepéaHo (MHOTOAPECHBIE CHCTEMBI cOOpa HH(OPMALIMH, CHCTEMBI TUC-
METYCPCKON CBA3HU C MYHKTA VIPABICHUS U Ap.).

Haubonee cnoxeH BapHaHT CETH, KOTOPHIH OXBATHIBACT OOJBIIOE HHC-
70 UCTOYHHMKOB U TOAYYATCIICH COOOIICHUM, MPUUYEM KK U3 a0OHCH-
TOB JOJDKCH HMETh BO3MOXKHOCTH OOMeHa WHQpOpPMAIUEH ¢ KaKIBIM K3
APyrux a6OH€HTOB. B Takux MHOroOKaHaJIBHBIX PaaAuOINHUAX COO6H.[€HI/I$I
OT HCCKOJBKHUX HCTOYHHUKOB I/IH(I)OpMaLII/II/I nepecaaroTed 1o O6H.ICMy BBICO-
KO4acTOTHOMY TpakTy. IlpeaBapuresapHO COOOINEHHS MPEOOpPasyroTcs
(hOPMUPYIOTCS TaK HA3BIBACMBIC KAHATBHBIC CUTHAIHI.

KananpHeie cHrHambsl OOBCIUHAIOTCA MO ONPEACIEHHOMY TNPABUTY, B
pe3yapTaTe uero o0pa3yercs CyMMApHBINM TPYMIOBOM curHai. Takas orie-
pars Ha3bIBAECTCA YIIOTHEHMEM KaHAJIOB. | pynmoBoi cHrHAI MOAYIHPY-
eT Hecyluee konedaHue no kakoMy—nnbo napamerpy. Hanee ocymectsis-
eTCA W3NYUCHUE MONYYCHHOro paanocurnana. Ha npuémHol cropone nu-
HUU TICPEAAYH MOCTE ACMOAYIALNN HECYINCH MPOU3BOTUTCS Pa3cicHUC
KaHaOB. BhIIECHHBIC KaHANBHEIC CHTHAMBI JCKOAUPYIOTCH U Ipeodpasy-
IOTCS K BUAY, VAOOHOMY AJIs1 HOTPEOUTETS.
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VrpolneHHas CTPYKTYPHAsT CXEMa MHOTOKAHAJIBHOW CHUCTEMBI PagHO-
CBSI3U MPUBCACHA HA puc.3.13.

Mp H am ry H PK Hnﬂnz‘

Puc.3.15 OBoBLWEHHAA CTPYKTYPHAA CHEMA MHOMOKZHANEHOA
CHCTEMEI PROHOCEAZH

Ha neit n300pakén Bapuant oqHocTopoHHEH cBs3u. [Ipn Heobxoammo-
CTH OOpaTHBIC KaHAIbI OPTAaHU3YIOTCS AHAJIOTHYHO.

Coo01eHus1, MOCTYNAIOIINE OT UCTOUYHUKOB uHbpopmarmu MU, oObe-
JUHSIOTCS B YCTpouicTBe 0oObeauueHus kanajoB OK. ['pynmnosoii curnanm
YCHJIUBACTCS A0 HECOOXOAMMOrQO YpPOBHS B (DOPMHPOBATEIC MOIYJIHUPYIO-
umx curanoB ®MC u OCyIIECTBIET MOIYIIIHUIO HECYIIHUX KOJICOAHUH,
KOTOPBIC MOCTYMAKT B MOAYIATOP M OT reHepaTtopa BBICOKOH YaCTOTHI
I'BY. Antenna nepenaromero kaHana A, mpeoOpa3yeT BhICOKOYACTOTHBIC
3JACKTPUUCCKUE CHTHAIBI B 3JICKTPOMATHUTHYIO BOJHY, KOTOpAs H31y4acT-
Csl B OKPY3KAIOIICE MPOCTPAHCTBO.

AnTrenHa npuéMHOro KaHama Ay, ocymecTBIseT obpaTHoe mpeodpaso-
BaHUE DJIEKTPOMATHUTHOW BOJIHBI B BBICOKOUACTOTHBIM JJICKTPUUECKUN
CUTHAJI, KOTOPBIN mocTymaeT Ha Bxoxa mpuéMuuka [lp. Ipuémurk B 0osb-
IIUHCTBE CIY4YacB BBIMOIHICTCSA MO KJIACCHYCCKOH CyMEPreTepOaMHHON
cxeme. B HEM mPOM3BOAUTCS OCHOBHOC YCUJICHHUE MPUHATOrO CHTHAMA, KO-
TOPBIN ¢ BRIXOAA MpuéMHUKA mogaércs Ha aemonyiarop AM. Hemonyms-
TOP BBLACTACT MH(POPMALIMOHHYIO COCTABIIIIONIYIO U3 MPHHSATOTO CUTHANA
¥ oAaéT €€ Ha BXOJ ycTpocTa paszaencHus kananos PK, k Beixomam ko-
TOPOTO MOAKIIOUCHB IoTpedbuTtenu nadpopmaunu [TTH.

Ha npoTsk€HHBIX THHHUSIX MEXKAY MEPEIAOIICH U NPUEMHON aHTCHHA-
MH KaHAJIA CBSI3U MOKET MCIOIb30BATHCS OJUH HJIA HECKOIBKO PETPAHCIS-
TOpOB P.

230



[Tpu noctpoennn MuorokananeHerx PTC T1IM 3amaua HaaéxaOrO pas-
JCNCHUS KaHANOB SBIETCA ONHOH W3 OCHOBHBIX. PasnencHue kaHamos
JOKHO OCYIICCTBISTHCS TakuM 00pa3om, uToOBl AJis JK000ro KaHaia
BIIHSIHUC MTOMEX, OOVCIIOBICHHBIX ACHCTBHEM BCEX APYIHX KaHAIOB, OBLIO
MUHHMaTIbHBIM. [IpyuriHAMY TIOSBICHUS TaKUX MOMEX ABILIIOTCA HE HJIC-
aJbHOCTE MOJYJISATOPOB, UCKAKCHUS B TPYIIIIOBOM TPAaKTE MEPEJavd CHUT-
HAJIOB, HECOBEPIICHCTBO Pa3AcIOMINX YCTPOUCTB B ONPUEMHOM 4acTH U
PAX OPYrHX. JTO MPOSBISCTCS B HECTMHCHHBIX HUCKKCHHAX TPYIIIOBOTO
CHUTHANA, a TaKkKEC B HMCKLKCHHAX H3-32 H3MCHCHHH aMIUIHTYIHO—
YACTOTHHIX U (PA30YACTOTHEIX XapaKTCPUCTHK MEPEAAIOMIECIO U MPHUEMHOTO
TPAaKTOB, TO NPUBOANT K MOSBICHHIO MYJIbTHILIMKATUBHBIX IOMEX.

MHorokaHanbHbIC CHCTEMBI, B KOTOPBIX HCIONB3VIOTCH HE HEPEKPBI-
BAaOLIUECH UMITYIIBCHBIC MMOCTICAOBATCIBHOCTH, HA3BIBAIOTCSI CUCTEMaMU C
BpeMeHHbIM pasaencHueM kaHanos (BPK). Cucremsl, ncnone3yiomuye He
MEPEKPBIBAIOIIUECS MO CHEKTPY CHUTHAIBI, HA3BIBAOTCS CHCTEMAaMH C dac-
totHBIM pazacicauem kanamos (UPK). B cucremax ¢ pasmeneHuem kaHa-
708 10 hopme ucnosp3yembix curuaios (PK®) kaHampHbIC CHTHAIBI MOTYT
MEPEKPBIBATHCS IO BPEMECHH U MO CeKTpy. MHOrga Takue cHCTEeMbl HA3bI-
BaKOT CUCTEMAMH C KOJOBBIM Pa3ACICHHEM KAHANOB, TAK KaK KaXKIOMY Ka-
HATy B TAKOH CHCTEME COOTBETCTBYET ONPEACICHHAA KOXOBAas KOMOHHA-
T,

Hns yBeauueHUs CKOPOCTH MepeAadvdl MHGPOPMALUH 10 PaIUOTHHUH
HEOOXOIMMO VBEIMYMBATE YUCIO YIUTOTHAEMBIX KaHanoB. Ecmu pabora
VILTOTHAEMBIX HCTOYHHUKOB HH(OPMALIMK BEACTCS B ONPEACIEHHOM MOPSI-
K€, T.€. B CHHXPOHHOM PEKUME, YUCIO VIUIOTHICMBIX KAHAJIOB MOMKET IMO-
JAYYUTHCA OOMNBINE, YEM MPH AaCHHXPOHHOM pekuMe pabotel. OaHaKo cHc-
TEMbl C ACHHXPOHHBIM YIUIOTHCHHEM KaHAIOB Oolice YAOOHBI U MPOCTBI,
MOCKOIBKY HE TPeOVIOT CHHXPOHM3HPYIOIUX ycTpoiicts. Kpome Toro,
IPYIIIIOBOH TPAKT B aCHHXPOHHOU CHCTEME MOXKET HCIONB30BATHCS KaXK-
JBIM HCTOYHHKOM HE3aBHCHMO OT PaboThl Apyrux kanasios. [lo atoii mpu-
YHHE B CIIYTHUKOBBIX CHCTEMaX CBA3HM ACHHXPOHHBIC MHOTOKAHATIBHBIC pa-
JHUONMHUH HA3BIBAIOT PAIHOIUHHUIMU CO CBOOOJHBIM JOCTYIIOM.

Haunee pacemoTpum 6os1ee mogpOOHO METOABI YIJIOTHCHHS KAHAJIOB.
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YacTtoTHOE ynnoTHeHne KaHanoB

B cucremax ¢ 4acTOTHBIM VIUIOTHCHHEM HCIIOTIBb3YIOTCS KAHAIBHBIC
CUTHANBI, YaCTOTHBIC CIEKTPbI KOTOPBIX PACIOIATalOTCd B HE MEPEKPHI-
BAaOLIUXCS YacTOTHBIX nonocax K mpumepy, ecnu umeercs N COOOMICHUH,
MMCIOIIUX OJUH M TOT K€ CICKTP, HAMPUMEP TeIC(HOHHBIC COOOIICHUS CO
CIICKTPOM, OorpaHudcHHBIM HInkHEH I, = 300 I'm m Bepxuel F, = 3.5 kg
YacTOTaMH, TO OHH HE MOT'YT IPOCTO CYMMHPOBATBCS, TAK KaK 5TO BHI30BET
norepro coolmenni. HeobxoanmMo ux tak npeodpasoBark, YTOOBl KAXKIOC
COODIIECHHE OBLIO Pa3MEIICHO B CBOEM 4YaCTOTHOM ydacTke. s Takoro
MpeoOpa3oBaHus HCMOIB3YIOT HPUHLMI MOAYJLUN BCIOMOTATEIbHBIX
TaApMOHHYCCKUX KOJNIECOAHNH, KOTOPHIC YacTO HA3BIBAIOT MOJHECYIUMH KO-
acOanusmu. Jas Kaxmoro COOOIISCHUSI AODKHA OBITh CBOS MOMHECYINAS,
gTOOBI CIEKTPhI BCeX N cooOIieHui He NEPeKphBATUCh. COBOKYITHOCTD
MOJYTHPOBAHHBIX MOJHECYIIHX 00pa3yeT TPYIIOBOW CHTHAMN, KOTOPHIN
HCHONB3VIOT U1 MOAYIALIUU BBICOKOYACTOTHOTO HECYLIECTO KolaeOaHus,
H3IYYAEMOr0O Yepe3 aHTCHHY U SBILIOLICTOCS MEPEHOCYUKOM TPYIIOBOTO
cooOmeHus. Moaymanus MOXKET OCYIIECTBIATECS MO aMILTHTYIC, MO Yac-
tore nm 1o daze. [Ipu AByX 3TanHON MOAYIALIUN MOTYT OBITh UCIONB30-
BaHBI COUCTaHMS MeTOA0B, Hanpumep AM-AM, AM-UM u 1.1

His 6osee 3pdheKTUBHOrO UCMOIB30BAHUS AUANA30HA YACTOT U DHEP-
TETUKU NEPEJATUUKA U3 CHEKTPa KKA0H MOAYIMPOBAHHON MOAHECYIIEH
OT(UIBTPOBHIBAIOT OAHY OOKOBYIO MOJIOCY M MOJABIIIOT MOAHECYINy0. B
MPUEMHOM KaHAJE TPU 3TOM JOJKHBI OBITh BOCCTAHOBIICHBI CHTHAIIBI MO-
HECYINUX YaCTOT C IOMOLIBIO MECTHOT'O TCHEPATOPA.

Ha puc.3.16 npusenena yrporueHHas CTPYKTYpHasA cXemMa INepefaTInKa
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Puc3.16 CTpykTypHaA CEME NEPEAATYMES CHIHANOE C YACTOTHEIM

YNOTHEHWEM KaHanoe.

MHOT'OKAQHATbHOH CHCTEMBI C YaCTOTHBIM VIUIOTHCHUCM KaHAJIOB, a
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puc.3.17 HATIOCTPUPYET MPOIECC YACTOTHOTO VILIOTHCHUS. I mpOCTOTHI
PacCMOTPEH ciiyyad A TPEX HHPOPMAIHOHHBIX COOOIICHU.

Sen Ot ucrounukoB uHpoOpMaAMH
NN nepBHYHBIE 3IEKTPUUECKUE

F
Fui Fa CHUTHANBL S;; CO CIIEKTPOM, Orpa-

HUYICHHBIM HIDKHEH ['; U BEpXHEH
I, yacroramu (puc.3.17,a), mo-
a LI CTYIAIOT HAa KaHAJBbHBIE MOIYIA-
TSHH |an1 |ran |rnH3 toper KM. B mogyasTopax ocy-
) ‘ IIECTBIIETCA TIEPEHOC CIIEKTPOB
Ske A Ha BCIOMOTATEIbHYIO IPOMEKY-

-
N 1

| L TOYHYIO  YacTOTy, COOTBETCT-
Tt U BYIOIIYIO KKAOH MMOJHECYIIECH
W Sl ) Jfax (puc3,17,6), mocTynaromux or
frz - s TEHEPATOpa MOAHECYIIMX YacTOT
) TS T4, u moaBmseTCs TOAHECY-
S e mee KoneOaHue.
i TR TN Toasecymue TacToTsl BHIGH-
paroTcs TakuM 00pa3oM, UYTOOBI
CHEKTPHI KAaHATBHBIX CUTHAJIOB HE
MEPCKPBIBATACh MEKAY COOOH.
Hance xaHanpHBIC CHTHAIBI MOJAKOTCA HA GUIBTPH D, MOTOCH KOTOPHIX
COTTIACOBAHBEI CO CIICKTPAMH 3THX CUTHANOB. DHIBTPHI BBIACTAIOT OAHY
GOKOBYIO MONIOCY CIEKTPA U MOJABILIOT TAPMOHHKH, 00pa3yIoluecs B Ka-
HanpHEIX MoaynsaTopax (puc.3.17,B). IIyHKTHpPOM Ha PUCYHKE MOKA3aHBI
AMIUTUTYAHO—YACTOTHBIC XapakTepucTHKH GuabTpo AUX .

B cymmupyromeM yerpoiicTBe X KaHATIbHBIC CUTHABI 00Pa3yroT Irpyi-
MoBOH curHami Sy (prc.3.17.r), KOTOpHIN ¢ MOMOIIBIO MoAyAsTOpa M Moay-
JUPYET Hecyiuee KonebaHue f,, BHPaOATHIBACMOC T'CHEPATOPOM BBICOKOM
gacrotel ['BY. C BRIX0A2 MOAYNIATOPA PAAHOCUTHAT YCUIHUBACTCS IO HEOO-
XOJUMOTO YPOBHA B YCIUIUTENE MOIMHOCTH Y M U M3my4JaeTcs ¢ MOMOIIBIO
MICPEAAIOIICH AHTCHHBI A,

VYIpoleHHas CTPYKTYpHas CXeMa NPUEMHHKA MHOTOKAHAIBHOU CHC-
TEMbl TIepefaun HWHPOPMALUH C YACTOTHBIM YIIOTHCHHEM KaHAJIOB IPH-
BeAeHa Ha puc.3.18.

Paanocurnan, mpuHATHIN aHTEHHOH A, IOCIE YCHICHHS M mpeodpa-
3oBaHug B npuémauke IIp mocrynmaer Ha nemoxynarop JAM, rae mpousso-
JUTCS BBIACICHUE IPyHIoBoro curuaia S (puc.3.19.a). I'pynmosoii cur-

Puc 317 Tpadukd, MnnlcTpUpyoWme npogece dop-
MUPOEEHMA CHIHANCE C Y43CTOTHEIM YINOTHEHHEM.
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HaJI HOJAETCA Ha VCTPOMCTBO PA3JENICHU KAaHAIIOB, COCTOSIIEE U3 Mapai-
aeapHO BKIFOUEHHBIX (puabTpo @. Ha Beixone kaxaoro GpuiabTpa BhLACS-
€TCA COOTBETCTBYIOIINM KaHAIBHBIA CUTHAIL.
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Puc.3.18 CTpykTypHaA CXEMA NPUEMHWKS CMIHANOE C YaCTOTHbIM

YMNOTHEHWEM K3HAN0E.

B xananpubix gemoaynsropax KJIM ¢ moMoinsi0 CUrHAIO0B Sy; ¢ BOC-
CTaHOBJICHHOH MOMHECYINEH 4acTOTOU fry (puc.3.19,6), mocTynarommx ot
MECTHOro reHeparopa nogaecymux gacror I'TIH, Bocnponssoasares nepe-
JaHHBIE cooOmmeHus Sy, (puc.3.19,8). [lanee curHambl, COOTBETCTBYOLIUE
MEPBUYHBIM 3JICKTPHYCCKUM CHTHAIAM IEPCAAIOLICTO KAaHAna HaIpaBisid-
1o1csd nmotpedurento napopmanmu [ITH.

Jns uacanpHOrO pa3feleHus KaHATOB HEOOXOAUMO, YTOOB! 3aTYXAHHUE
KaXA0r0 (GHUIbTPa B MPEACTax MOIOCH CHEKTPA CUTHANA PABHSIOCH HYITIO
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Puc.3.19 Tpadivky, WINHCTPUPYHIWME NPOUECT
BbldeneHna MHopMayMorHor coofilpHuA B

I'IpHéMHHKE C MICTOTHEIM ¥NAOTHEHWEM K2HaN0oE.

U ObIIO OCCKOHCUHBIM BHE TIPEIC-
JIOB TIOJIOCH! CIICKTpa. B peanpHbIX
MOJIOCOBEIX  (PUITBTPAX 3aTyXaHHE
BHC TIOJOCH TIPO3PAYHOCTH KOHEU-
HO W HMCIOT MECTO TICPCXOTHBIC
001acTH, TAC CICKTPBI KAHAJTBHBIX
CHTHAJIOB  TCPCKPBIBAIOTC.  JTH
o0NacTH  ONPEACTAIOT  BEIHUUHY
3AIUTHEIX HHTCPBATIOB MCIKIY dac-
TOTHBIMH CHEKTPAMU COCCIHUX Ka-
HAJIOB.

Beibop cmocoGoB MoAyIsIHU
npu  (GOPMHPOBAHHMH  KAHATBHBIX
CHTHAJIOB TIO3BOMIACT SKOHOMHO WIC-
MOIb30BATH OTBEASHHYIO IS TIEPE-
Javd TOSOCY 4acToT. Ha meproit
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CTYIEHU MOAYISAUUU (MOAYISLANA TOJHECYINUX fr) mpuMeHsitor AM, ®M
nmu UM. [lng Gonee 3 PekTHBHOrO MCHONB30BAHHUS MOZHECYIIUX MOTYT
MPUMCHSTHCS KOMOUHHPOBAHHBIC CIIOCOOBI MOAYIISILIUK OJHA U TA JKE MOA-
HECYINAs MOJABEPTacTCs aMILTHTYJHOH MOIYIALHHN COOOICHHEM HCTOYHH-
Ka OmHOro KaHaua u ($a30BOH (YACTOTHOH) MOAYISIMHA COOOINECHUEM JPY-
roro uctouHukKa. [Ipu 3TOM YHCIO YIUTOTHAEMBIX KaHAOB VBEITUYHNBACTCAL,
OOHAKO BO3ZHUKAIOT B3AHUMHBIC MOMEXHM MPH BBIJCICHHH COOOIICHUH.
[TpumeHeHnEe OTHONMOIOCHOH MOAYMALUU € MOTHBIM WM YaCTUYHBIM IO-
JABICHUEM OTHOH OOKOBOH MONOCH M MOTHECYINCH MO3BOMSIET PA3MECTHTD
B TOH JK€ MOJIOCE YacTOT MPUMEPHO BABOE OOJIbIIE KAHATIOB.

Ha Bropoii crynenn Moaymsiun (MOAYISLUHA HECYIICH f,) TPYIIOBOI
CHUTHAJI MOAYIUPYET HECylIee KOMCOaHHuE M0 aMIUIUTYAe, 1O (ase WiH 1o
yacrore. TakuM 00pa3oM, CYIIECTBYIOT Pa3THIHbBIC KOMOHHALIUHN CITIOCOOOB
MOAYJSIUU NIEPBOM U BTOPOU CTYNEHEH, B COOTBETCTBUH C KOTOPBIMH OII-
peaensiercs tun cucremsl ¢ YPK, manmpumep: AM—AM, AM-ObI1, ®M-
AM, YM-OM u T.1.

[TomexoycToHUNBOCTE mEpeaadn COOOIICHUH MOBBIIACTCS MPH Iepe-
XOAC K ITHPOKOMONOCHBM BuAam moayinuu (UM umu ®M). Tlomexo-
VCTOMYHBOCTD PACTET C YBEIMUCHUEM HHACKca Moayiuuu. OmHako mpu
3TOM VBETHYHBACTCS MONOCa YacToTHOro kanana. Hanpumep npu nHackce
mMoaymauuu 5-20 mupuna nmonocst @M (UM) kanameHOro cursana B 8-24
aza Oonpine nonockl cnekrpa AM curnana u B 16—48 pas Goapiue noaocst
cnekTpa cooduieHus. B ¢Bs3u ¢ atum UM u ®M npuMeHSOT B MHOTOKa-
HATBHBEIX CUCTEMAX, KaK MPABHJIO, HA BTOPOU CTYIICHH MOIY/ISLIH.

I'pynmoBoil Tpakt JOKEH 0O0ECICUHBATh HEHCKAKEHHYIO Mepeaavy
IPYIIIIOBOTO CHUTHATA. JTO AOCTUTACTCA JTHHCHHOCTBIO aMIUTUTYAHOHW Xa-
PAKTCPUCTHKH, & TAKKE MOCTOSHCTBOM aMILTHTYIHO-YaCTOTHOU U THHCH-
HOCTBIO (Pa30BON XapaKTCPUCTHK.

HckaxkeHns B MHOTOKAHATBHEIX CHCTEMAX MOTYT BO3HUKATE TAKOKE H3-
3a uHTepdepeHINOHHBIX sBIcHUH. [lpn HamokeHHM curHana Ha konedha-
HU, TIOSBJISFOIOUECS HA BXOAC NPUEMHNKA M UMCIOIINE YaCTOTHI, OITU3KHE
K YacTOTC CHUTHAIA, aMIUTMTYAa M (aza MOJNC3HOI0 CHUTHAJA M3MCHSIOTCS,
YTO MPHUBOAUT K HUCKAKCHHAM NPHHATHIX cOOOMmEHHH. OCOOCHHO CHIIBHO
TaKHEC MMOMEXU MPOSBIAIOTCA B YCIOBHAX OJHOBPEMEHHOH paboTel MOII-
HBIX CTOPOHHHUX PaaHocpeAcTB. B naHHOM ciiydyac BO3HHKAIOT 33Ja4H, Xa-
PaKTepHbIC A MPOOIEMEI ICKTPOMATHUTHOH COBMECTHMOCTH PaAUOCHC-
TEM.
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BpeMeHHOe ynnoOTHEHUe KaHaroB

[Ipu BpeMEHHOM VILUTOTHEHHH KaHAJIOB HOCHTENEM HH(POPMAITUH SIBIIS-
€TCA MOCTICA0BATCIBPHOCTh BUACOUMITYIBCHEIX CHTHAJOB, MPHUYEM TS Ka-
JKAOro KaHana GOpPMUPYETCS CBOS MOCICA0BATCIBHOCT. YacTo Takue UM-
MyJIbChl HA3BIBAKOT UMITYIBCHBIMH MOAHECYIIMMHU. B MoMeHT (popmuposa-
HUS KOKIOTO MMITYIbCA, KAKOH—THOO €ro mapaMmeTp H3MEHAECTCA B COOT-
BETCTBHUU ¢ MTHOBCHHBIM 3HAUCHHEM HH(OPMAITHOHHOTO COOOINCHHMS, Ic-
peIaBaeMoro no JaHHOMY KaHanmy. Yame Bcero H3MEHSIOT aMIUTUTYAY UM-
MyJIbCOB, WIH WX [IUTCIBHOCTb, WIH MOJOXKCHHE HMITYIBCOB Ha Bpe-
MEHHOM ocH. TakuM 06pa3oM, B KaIOM KaHAJIC OCYIIECTBISAETCA MOIYIS-
LU BUICOMMITYTIbCOB IO 3aKOHY IMEpeAaBacMoro coodbwenus. B 3aBucu-
MOCTH OT BHJQ H3MCHIEMOr0 MapaMeTpa 3TO MOXKET OBITh AMILIHTYIHO—
umnynbcHas Moxyaauns AWM, Wian mMUpOTHO-UMIYIBCHAS MOIYTSLIHS
1M, unn Bpemsa-umnyiabcHas Moxyaua BUM.

OO0mmas paJuoIuHUI CUCTEMBI TOCPEACTBOM KOMMYTALIMH HOOUYCPETHO
MOJKITIOYACTCS K KAXKIOMY KaHainy. KaHanpHBIE UMIYIBCHBIC CHTHATBI,
00pa30BaHHBIC M3 KAKIOrO MCPSAABACMOrO COOOMICHUS, HMCKIOT Bpe-
MEHHOHW CABHT JPYT OTHOCHTEIBHO JAPYIa, COrNMACOBAHHBIA € MEPUOIOM
KOMMYVTALIUK KaHATOB. B pe3ynbTate 3T0ro B NpOMEKYTKAaX BPEMEHH Me-
JKAY UMITYJIbCAMH OZHOTO COOOLICHUS B OOIIUH TPAKT MOCTYMAIOT HMITYIb-
CHI JPYIUX KAHAJIOB M 00pa3yeTcs TPYIIOBOH CUI'HAT, KOTOPHIA OCYIIECTB-
JSIET MOAYILILHUIO HECYINEro KonebaHus nepeaaranka. Moaymsus mpons-
Boautcs 1o amrmautyae AM, unu o gacrore UM, win no daze ®M. Ilo
BHIAM JBYX3TAIMHOH MOAVIINHH Pa3NHYalOT CHCTEMBI C MOAYISALHCH
BUM-AM, HIMM-YM, AUM—-OM u ¢ ApyriUMH COUCTAHHIMH.

Jns cHHXpOHU3aHK paboThl KOMMYTATOPOB KAHANOB B IECPCIAOIICH U
MPUEMHOM YaCTIX PAIUOCHCTEMBI B NEPEIATIHKE (OPMUPYIOTCS CIICLH-
aJbHBIC CHHXPOUMITYJIECH, MTAPAMETPBI KOTOPBIX OTIHYAIOTCS OT MapaMeT-
POB KaHATBHBIX CHrHAI0B. CHHXPOMMITYIBCHl BKITIOYAIOTCS B TPYIIIOBOH
CHUTHAJ, MOAYIHPYIOLINHA Hecyiee KoneOaHue.

[lepuon crnenoBaHus KaHATBHBIX HMITYJIbCHBIX CHTHAJIOB W TMEPHOX
KOMMYVTALUH KAHAJIOB OMPCACIAIOT U3 YCIOBHS BOCCTAHOBICHHS ICpeaa-
BacMOro COODIICHHUS 10 €0 AUCKPETHRIM BEIOOPKAM.

Ha nmpuémHOl cTOpOHE PaAHOIHHUH OCYLICCTBISCTCS Pa3ciCHUC Ka-
HAJIOB C MOMOIIBIO BPEMEHHBIX CENCKTOPOB U MOCICAVIOMAS ASMOIY TSNS
BBIICIICHHBIX TIOCJICAOBATCIBHOCTEH BHICOMMITYIIECOB.
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Hecmorps  ma
Pa3HOBHIHOCTh Ba-
PHUAHTOB  TIOCTPOC-
HHUS CHCTCM mOCpe-
Jaun  uHpOpPMALH
c BpeMeHHbI/M yi-
JOTHCHHUCM  KaHa-
JOB UM TIPUCYIIH
OOILIHE YCPTHI, KO-
TOPBIC PACCMOTPUM
Ha MPUMCEPE pean-
3alUd  TPEXKAHAIb-
HOH CHCTEMBI C aM-

T \r K i THC
M1 =3 Kh re4y
i
0 L A
Kz 3 Kha o Mo YW
N a—
Mz = KMg

Puc.3.20 CTpykTypHan CremMa NepeiaTyMKa CHIHAN0E

IUVIUTYAHON MOIYISALHEH
cXeMa IepeJaTanKa TakoW CHCTeMBI puseaeHa Ha puc.3.20, a Ha puc.3.21
— BPEMCHHBIC TPaKU CUTHAJIOB B HCKOTOPBIX TOUYKAX CXCMBI.
Hudopmanmonnsie coodinenus S(f) (i = 1,2,3) ot ucrounuxoB uadpop-
mammu MW, moctynarotr Ha BXOAR KaHAIBHBIX MoaviaTopos KM; B Buac

HEMPEPBIBHBIX  BO

C BpE‘ME‘HHbI'rM YNAOTHEHWEM EIHAN0E.

KaHAJBHBIX BUACOUMIYIbCOB. CTpyKTypHAas

BPCMCHHU TICPBUYHBIX JJICKTPUUYCCKUX CUTHAJIOB

(puc.3.21,a,0,8).9TH CHrHATB MOAYIHMPYIOT MO AMILTHTYIC UMIIYJIbCHBIC

81(t)

Gafith

S3(t)

Puc3.21 Tpadimm, wnnHCTpUpyWpe
NPOUECE fiopMUpPOBAHKA CHIHAN DB

[ EIF]EI'u'IEHHbI'rI'u'I YMNOTHEHWE .

MIOAHCCYIIHC, KOTOPHIC TTOAAOTCS HA Ka-
HAJTBHBIC MOJYJIITOPEI OT TCHEpaTopa
kasanpHBIX nMITyaecoB ['KH. Ha Bwixo-
Jax MOXVIATOPOB TMOSBIISIIOTCS TICPHO-
JUUCCKUC TTOCIICIOBATCIBHOCTH BHICO-
HMITYJIBCOB, AMILTATYIbl KOTOPBIX PABHBI
MIHOBEHHBIM 3HAYCHUSAM HH(OPMAIH-
OHHBIX COOOLIEHUI B MOMEHTEHI AEHCTBUA
uMIyiscoB (puc.3.21, a,0,8).

KanampHbie UMIYJIBCHI, HE MEPEKPHI-
BaOIIUECS BO BPEMCHH, O0BCAUHSIOTCS B
CyMMAaTope X B IPYIIOBON MMITYJIbCHBIH
motok (puc.3.21,r). CHHXPOUMIYIbCHI,
HCOOXOAMMBIC IS PA3ACIACHUS KAHAJIOB
Ha NPUEMHON CTOPOHE PAaJUOJHUHUH, BbI-
pabaThiBacT TEHEPATOP HUMITYJIbCOB CHH-
xponuzanuu [ UC. I1r My IbChl TAKKE
€ TIOMOIIIBIO0 CYMMATOPa BKITFOUAIOTCS B
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IPYIIIOBOH MOTOK (S, Ha uc.3.21, 1).

al

)

Mp an

ZCH \Ij [
— BCq EOM1 = Ty
L
BC2 KoMz =l Mz
N
L= BCs EOMz —H Ntz

Puc.3.22 CTpyKTYpHAA CHEMA NPMEMHMKES CMIHANOE © BREMEHHEIM

YNNOTHEHWEM KAaHanoE.

CdopMupoBaHHBIN IPYNIOBOH UMIYJIBCHBIH MOTOK MOCTYIACT HA MO-

Seuht]

(LR R EEL

Sm1(t) H
t

1]
EEEBt

Skwz ()
Simalt)

ﬁaﬁat

B2l

\

F3(t)

-—/'/—/A_\‘\-\

1

Puc3.23  Tpadwky, winicTpupylowpe
MpoUect BeAENEHAA MHE0pMaLMoHHO D
c00BLLUEHMA B NPMEMHUKE C B BMEHHBI
YMNOTHEHKHEM K3 HAN 0.

ayaarop M, rae ocymecTBIsIeT MOAYIALUIO
Hecyero konebaHus f; , BhIpabaThBACMOrO
reacparopoM BeICOKOHM actotel [ BY. Brr-
XOAHBIC CHTHAIIBI MOIYIATOPA YCHIHBAKOTCS
J0 HEoOXOOUMOrOo VPOBHA B YCHIHTEIC
MOIMHOCTH YM W H3IVHarOTCH ¢ MTOMOIOBIO
nepenaromeiil anteHHsl A,. PutMm pabGotsr
CHUCTEMBI 33JaéT TCHEPATOpP TAKTOBBIX HMM-
mynecos ['TH.

CTpykTypHas cxema MPUEMHOTO KaHama
PaaVONMHAN TpUBEACHA Ha puc.3.22, a Bpe-
MCHHEBI ¢ rpaiKy CHIHAIOB — Ha prc.3.23.

[NpunasaTeii npuéMHON aHTEHHOH A, pa-
JUOCHTHAN TpoxoauT B mnpuéMHuke [lp
CTaHJAPTHBIC NPEOOpPA3OBAHMS, YCHIUBACT-
¢ B geMonxynupyeTcd B gemoxaviasarope M.
Ha Beixone aeMonymsaTopa BBIACIACTCS HM-
MyJIbCHBIA MOTOK rpymnmosoro curHana. Ce-
ackrop cunxpoumnyibcoB CCU Bwiaemser
W3 3TOr0 MOTOKAa CHHXPOHMITYIBCHI, KOTO-
pBic  OOCCIICUMBAIOT CHHXPOHHYID pPaboTy
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reseparopa cenekropubix ummyascoB ['CU. PazaencHue kaHaabHBIX UM-
MyJBCHBIX TOTOKOB OCYINECTBIISICTCS BpPeMEHHbIME cenekropamu BC,, Ha
KOTOPBIC C OJHOH CTOPOHBI MOJAETCS TPYMIIOBON CUTHAMN, a C APYIoi - ce-
JCKTOPHBIE MMIYIbChl So(f) (puc.3.23, a) Ilpu coBmajeHuM BO BpeMCHH
KaHATBHOTO M COOTBETCTBYIOLICTO CEICKTOPHOTO HWMITYJIbCOB BPEMCHHOU
CCNEKTOP KAKIOTO KAHAIA MPOMYCKACT CBOM KAHAIBHBIM HUMITYIBC Siu(7)
(puc.3.23, 6,8,r) Ha Bxoa KaHampHOro Aemozayistopa KJAM, C Beixogos
BCEX JACMOYJISATOPOB HEHPEPHIBHBIC CUTHAJIBI, M3MCHSIONIHECS 110 3aKOHY
nepenaBacMoil nHpopMarmu (prc.3.23, 1,€,5K), MOCTYNAT MOTPeOUTEIIM
nHpopmaruu [1TH;.

HckmounTenpHO BAXKHYIO POJIb B PAaIHOCHCTEMAX mepeaadn uHdpopma-
LUK ¢ BPSMCHHBI M YIUTOTHCHHUEM KAHAJIOB MIPACT CHHXPOHHU3ALMUS BCEX
mporeccoB. Kananm cuuxpoHu3aimy JOMKEH 00/1a1aTh MOBBIIIICHHONW MTOME-
XOYCTOHYHMBOCTHIO, YTOOBI HUCKIIOUNTh HEMPABUIBHYIO PAOOTy CHCTEMBI B
LICTTOM.

Bonpochl 4na caMmOKOHTpons

1. B xakux ciy4asx menecoodpa3zHo HCIoIb30BaTh MHOTOKaHatbHbIE PTC nepena-
un wHpopMamu?

2. Hapucyiite 0000mEHHYI0 CTPYKTYPHYIO CXEMY M TMOSACHHTE paboTy MHOTOKA-
HAJBHOM CHCTEMBI PATUOCBSA3H.

3. IloAcHHUTE NPUHIMIT YACTOTHOTO YIIOTHCHUS KAHAIIOB.

4. Hapucyite CTPYKTYPHYEO CXEMY H MOSICHHTC PadOTy MEPEAATIMKA CHCTCMBI C
YACTOTHBIM YITIOTHCHHEM KAHAJIOB.

5. IloAcHHUTE NPHUHIMII BpeMeHHO/ ro YIUIOTHCHHS KAHAJIOB.

6. Hapucyiite CTpYKTYpHYIO CXEMY H MOSICHUTE PabOTy MEepeaaTHHKa CHCTEMBI C
BPEMCHHBI M YIUIOTHCHUEM KAHAJIOB.

3.4 ugpoebie MemoOsbI nepedayu
uHgpopmayuu

Buabl coobweHun

[To BHAY cOOOIIECHHS PA3ACIAIOT HA HEMPEPBIBHEIC U JUCKPCTHBIC.

HenpepriBabie cooOmenns oTpakaroT coOOH HEmpephIBHEIC (U3HYe-
CKHUE MPOLIECCH, MPEACTABIICMBIC BETHIMHAMH, ITABHO U3MCHSIOITUMUCS
cTeucHueM BpeMeHH (puc.3.24).
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S(t) JU1st mepeaaun mo KaHaiaM CBSI3U TAKHE

cOOOIICHUS MPeoOpa3yIoTcd B ICPBHYHBIC
/ CHTHAJIBI, T.C. B COOTBCTCTBYIOLIMU JIICK-
! TpI/I‘ICCKI/Iﬁ TOK, MITHOBCHHBIC 3HAUCHHUS KO-
TOPOTO MOBTOPSIOT HCXOAHOE CoodLIcHHE. B
Ka4ueCTBE MPeoOpazoBaTe/IC COOOIICHUH HE
SJACKTPUYECKOM HPUPOABl  HCHOIB3YIOTCA
MHUKPOGOHBI, NEPEIAIOIIUE TCICBU3HOHHBIC TPYOKH, THPOCKOMBI, AATYHKA
TCMIICPATYpPhI, AABJICHUA U T.I1.

JIMCKpETHBIC COOOICHHS COCTOSAT M3 OTACHBHBIX 3nmemeHToB. Comep-
JKAHUE TIEPEAABACMOrO COOOIICHUS OTOOPAaXKACTCH COBOKYITHOCTBIO 3THX
snemeHToB. Ha BXOAE KaHama CBS3M STH DJICMCHTHI TAKXKE OTOOPAKAOTCS
OHpC,Z[eJ'IéHHbIMI/I napamMeTpaMu SJICKTPHUUCCKOI'0 TOKA. O,Z[HaKO B OTIHUYHUC
OT HENPEPHIBHBIX COOOIICHUI OHH MOT'YT U3MEHATBCS CKAYKOOOpas3HO, Ha-
opuMep OT HYJICBOIO YPOBHA A0 CBOCIO MaKCHUMAJIBHOI'O 3HAYUCHUA
(puc.3.25).

I'pynmel mogoOHBIX CHMBOJIOB 00pasy- 5(t)
IOT CITOBA M YMCIIA, HECYINHUE TIONC3HYIO HH- /‘\ﬂ H H ’_|
dopmario, KoTopasi 3aKIYaeTCsS B MOCIES- ”| u I_I t

Puc.3.25 Mpaduk QUCKpeTHOM

0
|

Puc.3.24 Mpaduk HenpepeleHOro
cooBLUEHKA.

JOBATCIBHOCTH JJICMCHTAPHBIX CHTHAJIOB.
Hampumep, cioBa coctosaT n3 GYKB, a OYKBEI
MOXKHO TPOHYMEPOBaTh (pycckuil andasuT Co0BLUEHKA.
cogepxxut 32 Oyksbl).Ilepeaada cnoB B 3TOM ciiydae CBOOHUTCS K IEpeaade
YHCEN, COCTABICHHBIX U3 HOMEpoB OykB. PaccranoBka nndp B urcie omnpe-
JICNSIET CMBICIOBOS BBIPAXKCHHUE WMH(POPMALIMOHHOIO COOOINCHUS (HAIPH-
mep: 2-1-2-1 u 1-2-2-1). CnenoBaTenbHO, CIOBECHBIC COOOIICHHUS, MPEI-
CTaBJICHHBIC B TAKOM BHJC, MOXKHO paccMaTpuBaTh Kak uuciosbie. [loato-
MY BCE COODIICHHS AUCKPETHOTO XapakTepa MPUBOAATCS K YHCIOBBIM CO-
OOIICHHUM, T.€. K mepesadc Uudp U CUCTEMBI MEpeaaydl ANCKPETHON HH-
dhopmanuu SBIAIOTCS TUPPOBBIMH CHCTEMAMU CBSI3H.

B OosbiimnHCTBE Cay4acB peajbHbC HH(OPMALMOHHBIC COOOIICHHUS,
KOTOPBIC HEPEAAIOT ¢ IOMOLIBIO PATUOCUCTEM, SBILIOTCS HEMPEPBIBHBIMU
(YHKUMIMH BPEMCHHU. DTO peucBas HHPOPMALIHS, H3MCHEHHE VITIOBBIX KO-
OpAUHAT, JATBHOCTH, CKOPOCTH JBHIKCHHS OOBEKTOB, H3MCHCHHS TEMIICPa-
TYPBI, JABJICHUS, BIAXKHOCTH U T.11. {7151 TOro, 4T0o0hI 00CCIIEUnTh NEepeaavy
U TpUEM € TIOMOINBIO PAIHOCHCTEM HE TONBKO AUCKPETHBIX, HO U HEMpe-
PBIBHBIX COOOIICHHI, BO3HHKACT HEOOXOIHUMOCTh OTOOPAXKCHHUS HEMpE-
PBIBHBIX coOOMICHUH HU(POBEIMU 00pa3aMu.
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JIroboe HenpeprBHOE COODIIEHUE MOXKHO MPEACTABUTE ONMPEACIEHHBIM
MHOKECTBOM YHCEN, HAITPUMEP, MTHOBCHHBIMH 3HAUCHHUSAMHU HENPEPBHIBHON
¢yukumu. [Ipu 3TOM HEOOXOTUMO PEIINThH, KAKUM JOKCH OBITh 00BEM
3TOro MHOXKEcTBa. Tak Kak cooOIIeHHE MPEACTaBIIeT cOOOH HEmpephIB-
HYI0 (PYHKLHIO BPEMEHH, TO HA TIEPBHIN BAMVILA MOXKET TIOKA3aThCH, UTO JJIS
¢€ BoCpom3BeACHUS TPEOYETCs OSCKOHEUHO OOBINOE YKCIO MIHOBEHHBIX
3HaycHui. OZHAKO, BCIIOMHUM 3aMEYaTCIBHOIO ()PaHLy3CKOro YUEHOTrO,
¢duzuka u maremaruka JKana barucra Xozeda @ypre, KOTOPBIH TPUMEPHO
200 ger Ha3aa AOKa3a/, YTO JHOOVIO HEMPEPHIBHYIO (YHKIIHI MOKHO Pas-
JOKUTh HAa MPOCTCHIIHNE FAPMOHUYCCKUC COCTABIIONINEG PA3TUYHON Hac-
TOTHI, AMILTATYIbI B (a3bl H 3aIHCAT 3TO AOKA3ATEIbCTBO B BHJIC MaTeMa-
THYECKOTO Psaa, KOTOPHH OnaroJapHble TOTOMKH, He €3 OCHOBaHU!, Ha-
3pamu psaom Pypre. Ecu nponseect o6paTHOE JEHCTBHE, CI0KUB HEKO-
TOPYIO COBOKVITHOCTE MPOCTCHINUX TapMOHHUYECKHX KOICOAHUH ¢ y4ETOM
YacToT, aMIUTUTYA U (a3, MOXKHO CHHTE3UPOBATh JTIOOVIO CIOKHYIO (PYVHK-
uto. COBOKYIIHOCTE 3THUX COCTABILIIOIIMX HA3BIBAOT YACTOTHBIM CIICK-
TPOM CHUTHAJIA U XapaKTCPHU3VIOT PA3HOCTHIO MAKCUMATbHOH F .y, U MUHH-
MaNbHOU F\y,y YACTOT TAPMOHHUECKUX COCTABISIOINX CIICKTPa

AF: FMaKc.' FMI/IH (32)

[Ipu paccMOTpeHNH peanbHBIX COOOLICHHUH, CIICKTP KOTOPBIX OrpaHH-
YCH, OKA3BIBACTCS, UTO IS OTPAKCHHS COODIEHNH JOCTATOMHO HCIIONb30-
BaTh CPABHUTCIBHO HEOONBIIOE UHCIO OTCUETOB, BHIOMPACMBIX M3 BCETO
MHO)KCCTBA MTHOBCHHBIX 3HAUCHUH. DU3UUCCKUAN CMBICI 3TOTO 3aKITIOYa-
€TCA B TOM, UTO C€CIH caMas BBICOKAS YAacTOTa CIICKTPa COOOINCHHS PaBHA
Fliaxe , TO HAUOOMBIIAS CKOPOCTh U3MCHEHHS (YHKIMH Oy ST ONPEIACIATHCS
CKOPOCTBIO M3MCHEHHS 3TOH KoMmnoHeHTHl. CrenoBaTebHO, OTCUETH 3HA-
YyeHUH (PYHKIMH, B3ATHIC YCpE3 BPEMECHHOU HHTEpBAT Af, COOTBETCTBYIO-
MU 3TOH YacTOTE, MO3BO/LIIOT OTPA3UTh BCE CAMBIC MEJIKHE € OETalH.
Bonee Menkux 37€MEHTOB, YeM 3JIEMEHTHI, OTPAKACMBIC TAPMOHHYCCKAM
KONeOAHUEM YaCTOTH Fyyye , PYHKIMA HE COOCPIKUT

ITOT BaXKHBIH HAyYHBIH (DaKT BOCPBBIC JOKA3A HAII COOTCUCCTBCHHHUK
akagemuk B.A Kotenpaukos, chopmynupoBas Takyio Teopemy: «Jlrobas
HENpPEPrIBHAS (PYHKIHUS PErVIPHOTO WM CIYYalHOIO CHUTHANIA CO CIIEK-
TPOM, OTPAaHUYCHHBIM MOJOCOH YacTOT OT HYIA A0 Fiu, , MOXKHO OIHO-
3HAYHO ONPCIACTHTh MOCICAOBATCIBHOCTBIO €8 MTHOBCHHBIX 3HAYCHUH,
B3STHIX YePe3 UHTCPBANBI BpeMeHH Al = 1 / 21, » DTY TEOpEMY Ha3BATH
teopemoit Korenpamkona.

241



Teopema KorenmpHukoBa mpeacrasiseT co00H cBOCOOPA3HbBIA CBA3VIO-
IIAH MOCT MEKIY HENPEPBIBHBIMH M AUCKPETHBIMH COOOIICHUSIMU, MEKAY
CHUCTCMAaMH TICPSAAYN HEIPEPBIBHBIX (AHAJIOTOBBIX) COOOIICHUN U CHUCTE-
MaMH Tepeaadn JuckpetHor (nudposoil) nabopmaumu. U3 310l TeopeMbl
CIIEAYET, YTO MEpeaavy HEMPEPHIBHBIX COOOIICHUH MOXKHO CBECTH K HEpe-
Jaue YUCET, OTOOPAXKAIOIUX AUCKPETHBIC 3HAYCHUS 3TUX COOOIICHUH.

NMpeobpa3oBaHne cooOOLEHUIA

[Ipaxrryecku nepeaady HENPEPHIBHBIX COOOIICHUH HUPPOBBIMU METO-
JaMH OCYIIECTBILIIOT MYTEM IIOCIEIOBATENBHBIX OIEPAIi IO TUCKPETH-
3aIiH HEMPEPBIBHBIX CHTHAJIOB BO BPEMEHH, KBAHTOBAHHA AMCKPETH3IHPO-
BaHHBIX CHTHAJIOB IO VPOBHIO U MOCICAYIOLIECTO NPEOOpa30BaHHS KBAHTO-
BaHHBIX OTCYETOB B LUGPOBOH curHan TexHHdeckas peanu3aiys TaKOoro
aJrOPUTMa OCYINECTBIISIETCS C MMOMOIIBIO aHATIOro—LH(POBOro mpeodpaso-
Barens (ALIIT). B mpuémMHOM KaHAIC JTMHUU CBSI3H HPOU3BOAST OOPATHOS
mpeodpa3oBaHHE € MOMOIIBI  IU(PO—aHAIOrOBOr0 MPeoOpa3oBaTeis
(LIALD).

Paccmotpum mpouecc ananoro—uudposoro npeobpazosanus. [Ipeamno-
JOXKHM, YTO HMEETCS AQHAJIOTOBBIM CUTHAN, 33JaHHBIM HENPEPBIBHOU
¢dyukuumen S(7), nokazaHHol Ha puc.3.26,a. JuckpeTuzanus 3aKI0uacTcs B
3aMCHE HEIPEPBIBHOTO COOOIICHHS MOCIEIOBATEIBHOCTRIO €r0 OTCUETOB
yTEM COXPaHEHHUS MTHOBEHHBIX 3HAYCHHUH TOJBKO B JCTCPMHUHHPOBAHHBIC
MOMCHTBI BPEMCHHU [, 1, > ...MOMCHTBI ,uHCerTnsauHH), OTMCUCHHEBIC
Toukamu Ha puc.3.26.,a. [IpomexxyTok BpeMeHH Af MEXIy ABYMS OMvKaii-
IAMH OTCYETAMH HA3bIBaeTCA maroM auckpernsanuu. lar auckpernsa-
WY, B OOIIEM CIy4dae, MOXKET OBITh KaK MOCTOSHHBIM, TaK H IICPEMECHHBIM.
Ero 3naucHne 0OBIYHO BBHIOMPAIOT UCXOAS M3 JOMYCTUMOH HOTPELIHOCTH
IIPH BOCCTAHOBJICHHH HEIIPEPBHIBHOTO CHTHANA [0 KOHEYHOMY HHCIY €ro
orcuéroB. IlpenensHoe 3HaUeHME ImMara AMCKPETH3AIMH ONPENEIIET TEO-
pema Kotensaukosa. Tak Hampumep, B TeaeOHHH BEPXHsIS TpaHHYIHAS
qacToTa KAXKAOro KaHana mpussaTta pasHou 3400 I'm, To orcuétel cieayer
Opatb ¢ wactorod 6800 I'u. OxHako Ans YIpOIIEHHS KaHATBHBIX (GHUIBTPOB
Oblj1a MpUHATA CTaHAAPTHAS YacTora Auckperusanuu 8000 [ [59].

242



ITo cytn B pesymb-
TaTe TaKoro npeodpa-
30BaHUA MBI OJTY9aEM
[TOCTIENOBATENBEHOCTD
KOPOTKHX UMITYJIbCOB,
AMITIUTY 1A KOTOPBIX
HU3MEHACTCA 10 3aKOHY
niepeaaBacMoi uHop-
MalHH, T.€. TOCISA0Ba-
TENBHOCTh AMILTUTYIHO
—MOJYIHPO- BAaHHBIX
uMIyiscoB (AM),
ITOKa3aHHBIX HA
puc.3.26,0 (cBetabie
HMITYJIbCHI).

Hanee nomy4eHHBIH
AWM curHan mnoasep-
raercs ONepanyy KBaH-
TOBaHHUS, KOTOpas Co-
CTOUT B 3aMEHE OTCUE-
TOB MTHOBCHHBIX 3Ha-
YCHHH CcHrHama Onu-
JKaUIIUMU  JETEPMUHH-

Puc.3.26 Mpadivky, WANKCTpUpyHWMe npouece aHanoro-  POBAaHHBIMHU - 3HAYCHUA-
U poeord NpecfpasoEaHA HenpepsleHsx curianoe, MH PAA KOTOPBIX IIOJTY-
YAIOT ¢ NIOMOINBIO MEp.
Yacto 3TH 3HAUCHHS HA3BIBAIOT PA3pPEIICHHBIMHA YPOBHSAMH KBAaHTOBAaHUA.
Paccrositue Mexkay ABymst OTMKAHITHME PA3PCIICHHBIMU YPOBHIMH HA3bI-
BaKOT CTYMCHBIO (MHOTAA maroMm) kBantoBauus (AS, Ha puc.3.26,6). Paznu-
YaIOT PaBHOMEPHOE W HEPABHOMEpPHOE KBaHTOBaHME. lIpm pasHOMEpHOM
KBAaHTOBAHWM BECJIMYHMHA CTYIICHH KBAaHTOBAaHHUS OCPETCS TMOCTOSHHOM, a
IIPH HEPABHOMEPHOM — CTYIICHD ABIIAETCS IIEPEMEHHOMN.

Ecnn B MOMEHT B3ATHSA 7 — r0 OTCUETA MIHOBEHHOE 3HAUCHHE HETIpe-

pBIBHOTO curHana S(/;) yaOBICTBOPSCT YCIOBUIO
Sy - (AS72) <S8(8) <S5+ (AS/ 2), (3.3)

TO KBAaHTOBAHHOMY HMIIYJIbCY IIPHCBAMBACTCS aMIUINTYAA pPa3pelicH-

HOTO YPOBHS KBAaHTOBaHHS (TEMHBIC HMIYIIBCH Ha prc.3.26,0).
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3aMeHA HEMPEPHIBHOTO MHOKECTBA BO3MOXKHBIX 3HAUCHHUH MepesaBac-
MOTO COOOIICHHUS AUCKPETHBIM MHOKECTBOM (DMKCUPOBAHHBIX 3HAYCHHUI
MPUBOAUT K  TMOTPCIIHOCTH,  HA3bIBACMOW  IIYMOM  KBAHTOBAHHS
(puc.3.26,8). Ota DOTPEIIHOCTh O, MPESACTABISICT COOOH PA3HOCTh MEKIY
HEePEIaBaeMON KBAHTOBAHHON BEIUYMHOH Sy M HCTHHHBIM 3HAYECHUEM HE-
MPEPHIBHOTO CUTHATA B AaHHBIH MOMEHT BpeMeHH S(%;)

O = Si- S(8). (3.4)
W3 puc.3.26,B BUAHO, YTO OIIMOKA KBAHTOBAHUS JICKUT B IPSACIaX
-(AS/2) <8, <(AS/2). (3.5)

KonuuecTBeHHBIC 3HAYCHUSI B YCJIOBHBIX CIHHHIAX MTHOBCHHBIX OT-
cuéroB S(f;) HerpepriBHON PyHkumu (puc.3.26,a), KBAHTOBAHHBIX BEIMIHH
Si(t) (puc.3.26,0) u morperrHOCTeH KBaHTOBaHUS O (puc.3.26,B) mpuseac-
Hbl B Ta0auLe 3.1

Tabmuma 3.1

f S(t) Silt) O

ty 1,2 1,0 -0,2
h 2.1 2,0 -0,1
tr 4,2 4,0 -0,2
13 6.3 6,0 -0,3
1y 6.8 7,0 +0,2
ts 6,3 6,0 -0,3
ts 5,6 6,0 + 0,4
17 4,7 5,0 +0,3
fs 4,0 4,0 0

AMIUTUTYAHAS XaPaKTCPUCTUKA KBAHTYIOLIECTO YCTPOWCTBA MPH PaBHO-
MEpPHOU IIKale KBAHTOBAaHW MpHBeAcHA Ha puc.3.27.a. OHa umeer cTy-
neryaryio Gopmy. [Ipu n3venennn HenmpepbiBHOTO coobienus S() u co-
otBercTByIOEero emy AMM curHana B nmpeaenax OXHOH CTYIICHH, BBIXOJ-
HOU CHTHal OCTaéTcs NMOCTOSHHBIM, a MPU JOCTHDKCHHHM TPAHULBI 3TOU
CTYIICHH OH W3MCHSCTCS CKAaYKOM Ha BEITHYHHY CTYICHH KBAHTOBAHHSL
[Tpu 3TOM MOrpemHOCTE KBAHTOBAHHS Oy 3aBHCUT OT BHJA BXOTHOTO CHT-
Haa ¥ KOMHYCCTBA YPOBHEH KBAHTOBAHUS, M MPEICTABIACT cOO0H (YHK-
LU0 ¢ OONBINUM YHUCIOM PE3KUX CKAYKOB. JTa (YHKIWSA MOKazaHa Ha
puc.3.27,6. V3 pucyHka BUAHO, YTO YACTOTA CJACTOBAHHUS CKAYKOB CYIICCT-
BEHHO BBIIIIC YaCTOTHI UCXOAHOTO cooOIIeHus S(f), T.¢ TpH KBAaHTOBAHUHU
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MPOUCXOAUT PACIIHPCHUC CIICKTPA CHUTHAMA. JTO PACUIMPEHHE OVACT TeM
Gonprie, yeM OOmbIIe YHCIO YpoBHEH kBaHToBaHMA. C OPYrod CTOPOHHI,
VBCIMYCHUC YHC/IA YPOBHCH YMCHBINACT LIVMBI KBAHTOBAHHS, T.C YBCIH-
YHBACT AOCTOBEPHOCTDh NepenaBacMoil nHpopMannu. It 0OCTOATENHCTBA
HEoOXOMMO VUUTHIBATH MPH orpeaciacHun napamerpos PTC TTA.
OxHO U3 KOMIIPOMUCCHBIX PELICHHUN
Slteon OpU ONTUMU3ALMU NApPaMETPOB CHCTE-
MBI Tepenadn HHOOPMALMH SBISICTCS
MPUMCHCHUE HCPABHOMEPHOTO KBAHTO-
BaHus. Takoe KBaHTOBAHUE, XOTSI U
| CIIOJKHEE B PEATHM3ALUH, YEM PAaBHO-
| MEPHOE, JOBOIBHO YaCcTO HCIIONB3YETCS
I IpU MEPEAadC PCUCBBIX CHTHAIOB. JTO
+3 OOBSCHSCTCS HCCKOIBKHMHU TPUYHHA-
6) :] :i 4 A I : 5| 5‘ ‘. mu. OgHA U3 HUX 3aKIIOYACTCS B TOM,
Yy S(ex  MTO PACTPEACICHHE MIHOBCHHBIX 3HA-
Pue3.27 Awnnnryanan xaparepncrg  CHHI PCUCBBIX CHIHATOB OTAMHO OT
R pasHomepHoro. Kak mpaBmino, mameie
3HAUCHUS OO0JCC BEPOSATHBI YeM OOJIb-
mue. [loaToMy mpu paBHOMEPHOM KBAaHTOBAHWUH BEPOSITHOCTH IOIAJAHHS
CHrHAJIa B Pa3IHYHBIC WHTCPBAJBl KBAHTOBAHMS Takke pasmuyubl. Coot-
BCTCTBCHHO HCOJMHAKOBBIM SIBISICTCSI BKIAQJ HHTCPBAJIOB KBAHTOBAHHS B
O0IIYI0 MOrpeInHOCTh KBaHTOBaHMs. QUEBHIHO, HYTO MOrPELIHOCTh KBAH-
TOBAHHSI MOYKHO YMCHBIIHUTD, €CIM CTYIICHb KBAHTOBAHHUS OpPaTh MCHBLIVIO
Jutst ©0JIEE BEPOSTHBIX 3HAYCHUH COOOMICHMS U GONBINYIO AJISI MCHEE BEPO-
SITHBIX.

Bropast mpuurHa 3aKIOYACTCS B TOM, YTO B TCAC(HOHHBIX CHCTEMAax
pa3TUyHe B CPCIHHUX 3HAUYCHHUSX PCUCBBIX CHTHAJIOB MOXKET gocturath 30
0 u Gonee. UroOwl cOXpaHUTh Pa30OPUYHBOCTD PEUH «TUXOr0» abOOHEHTA,
CTYIICHb KBAHTOBAHUS B OONACTH MAJBIX 3HAYCHUH CHrHaIa JO/DKHA OBITh
ueOonpmoni. B obOmactu GomplnMX 3HAYCHUH MOXKHO AOMYCTHUTH 0O0Jjce
KPVIIHYIO CTYNCHb. TakuM 00pa3om, BHOBb MPUXOJUM K HEPABHOMECPHOMY
KBAaHTOBAHHUIO.

HepaBHoMepHOE KBaHTOBAaHHE YAILE BCETO MOIYIAOT ¢ MOMOLIBIO VCT-
pOMCTBA C HEIMHEWHOH aMIUIUTYJHOM XapaKTEPUCTHKOW, KOTOPOE Ha3bl-
BarOT KoMmpeccopom. Kommpeccop CKUMaeT AWHAMHYCCKHN IUana3oH
BXOJIHBIX CHTHAIOB. Jlanee ocymecTBIsIOT paBHOMEPHOE KBaHTOBaHue. Ha
NPUEMHON CTOPOHE MPOU3BOASAT PACIIMPCHUC AWHAMUYCCKOTO JHAMA30HA
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JO0 MCXOAHOTO 3HAYCHHUS C IMOMOIIBIO IKCIIAHAEpA. JKCHAHAEP HUMEET aM-
IUTUTYOHYIO XapaKTEPUCTUKY, NPOTHBOIMOIOKHYIO KOMIIPECCOPY, HUTO
obecrieunBaeT AHHEHHOCTB cucTeMbl nepegadn wHpopmanuu. CoBOKym-
HOCTb OICPalliil CKATH AWHAMHYCCKOTO AHAINA30HA KOMIIPECCOPOM U
PaCLIHPEHHS €ro SKCIAaHACPOM HA3BIBACTCS KOMIIAHJUPOBAHNCM CHTHATIOB.
CTpykTypHas cxeMa KOMIIAHAUPOBAHH MpUBeAcHA Ha puc.3.28.a, rae 060-
snauyeHo: KII — xommpeccop; KB — keanroBarens; D — skcmanzep. Ha
puc.3.28,6 mokazaHbl AMIUTUTYAHBIC XAPAKTCPUCTUKU OTACITBHBIX VCT-
POMCTB TpakTa nepeaadu Hadpopmanmu.

Sex S 2 Sk
= KN < KB - 3 =
a)
] Y
6) ‘ Sex IFH Sun S

Puc.3.28 CTpYKETYRHAA CXEMA KOMIAHIOMPOR AHWA.

KogupoBaHue coobuieHum

IToryaeHHsIi 110CIE KBAHTOBAHMS MHOTOYPOBHEBBIM JUCKPETHBIA CHT-
HaJ MOXKHO TIepeaaBaTh pasnuyHbiMu criocobamu. Ha mpakruke 8 PTC 1A
JUTSL 3TOT'O Yale BCEro UCMOMB3VIOT KOAOBbIC KOMOHHALINY, KaXKIas U3 KO-
TOPBIX COOTBETCTBYET OMPEIACIEHHOMY (Pa3peLICHHOMY) VPOBHIO KBaHTO-
BaHU, T.C. OCYIIECTBILICTCS KOTUPOBAHUE KBAHTOBAHHEIX CUTHAJIOB.

Komom HazwpiBaeTCs KOHEUHOE MHOMKECTBO LICTBIX PALIHOHANBHBIX HH-
CEI, COMOCTABISICMBIX MO OMPEACIEHHOMY AJITOPUTMY € MHOXKECTBOM CO-
o0mmeHui. IT0 MareMaTnieckoe noHATHE. B mHpOpMaMOHHEIX crcTeMax
MOJ, MHOYKECTBOM PALIMOHATBHBIX LIENBIX YHUCET MOAPA3YMEBACTCS MHOXKE-
CTBO (COBOKYIIHOCTh) JUCKPETHBIX CHTHAJIOB B BHIC KOXOBBIX KOMOHHA-
mui. TloaToMy KOAMPOBAHMEM HA3BIBACTCS MPEOOPA30BAHUEC TUCKPETHBIX
COOOIICHUH B AWCKPETHBIC CUTHAIBI B BUAC KOJOBBIX KOMOHHALWH, a Je-
KOTUPOBAHHEM — OOpaTHBIH MpOoLIECC OAHO3HAYHOIO BOCCTAHOBIICHHS IIC-
peIaBacMbIX AUCKPETHBIX COOOIICHHUH.

JIroOoli KO UMEET CIECAYVIOINE OCHOBHBIC XaPAKTCPUCTHKH:
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1. OcHoBaHue KOAa “‘m”, PABHOE YHCIY OTIHYAIOIIUXCS APYT OT APyra
CUMBOJIOB B ajidaBuTe (Ha3pIBacMbIX Takke OykBamu B ajidasure). po-
CTCUIINH YUCIO—HUMIIYIbCHBIH KOJ UMEET aaaBUT, COCTOSIIUN U3 OTHUX
eanuauy m = 1. [lpu ucnone3oBaHuU 3TOro kojxa modoE 3HAUCHHE Mapa-
METpa MEpPeIaBacMOro CHUTHAIA MOMKET ObITh HPEACTABICHO COOTBETCT-
BYIOIIAM YHCIOM UMIyJIbcoB. Hampumep, ama nepemaun umcma n = 100
HeoOxoaumo nocaars 100 umnynecos. Bee apyrue xoast nmeror andasur,
COCTOSIINI U3 ABYX U 00Jee CUMBOIIOB, OTIHYAIOLIMXCS APYT OT Apyra. B
3aBHCHMOCTH OT 3HAUCHHS OCHOBAHHUS KOJA 77 KOABI HA3BIBAIOT JBOUYHBI-
MU TIPA M = 2, TPOUYHBIMH IIPH M = 3, AeCATEPHIHBIMA TpH M =10 1 T.x1.

2. JInnHa KOOOBOH KOMOHHALMH «#» PaBHA KOTHYECCTBY OJUHAKOBBIX
WM OTJIMYAOLINXCA APYT OT APYra CUMBONOB (LU(P, SIEMEHTAPHBIX CHT-
HAJO0B) B KOJOBOM KOMOHMHAIIUH. JTOT MAPAMETP HA3BIBAIOT TAKKE Pasps-
HOCTBIO KOZA, JUIMHOM CI0Ba, 3HAYHOCTHIO Koza. s kaxaoro koja Xapak-
TEPHO CBOE MHOXECTBO (HAOOp) KOAOBBIX KOMOMHALIMH, KaXKAas U3 KOTO-
PBIX MOXKET MEpeaaBaTh OTACIBHOE AUCKpeTHOE coodbmenne. Kox HasbiBa-
€TCS PAaBHOMEPHBIM, €CJTH BCE KOAOBBIC KOMOWHAIINN OJMHAKOBHI IO ATTHHE
(n = const), 1 HEPABHOMEPHEIM, CCITH BEJIMYHMHA /7 B KOAC HETIOCTOSHHA.

3. Uncnao koa0BeIX KOMOMHAIME B KoA¢ N (YHUCIO CITOB), KaKaast U3 KO-
TOPBIX MOKET MEPEAABATE CBOE OTACIBPHOE COOOIICHHE. JTO YHCIO HA3BI-
BAaIOT TAKXKEe 00BEMOM KOJA.

Ilepeuncnennbie XapakTePUCTUKH €CTh YV JAIO0Or0 Koga M KOJOBOH
KOMOHHALIMK HE3aBHCHMO OT MPEACTABICHHS KoAa, (H3HYECKOH ero pea-
JAU3ALUHA WK CHOco0a MepPeaadyd U XPAHCHUS KOAOBBIX KOMOWHAIUH. DTH
XapaKTEPUCTHKH CBA3AHBI CIEAYIOMEH 3aBUCHMOCTBIO

N=m" (3.6)

Tak ¢ mOMOILIBIO KOAA 3HAYHOCTH #7 = | MOXKHO COCTABHTh M KOJOBBIX
KoMGuHamwi  JIBYX3HAYHBIH KOZ MO3BOTSICT COPMHpPOBATE 71 KOMOHHA-
LU, TPEeX3HAUYHBIA — m u 1.0. IloATBepXKACHUECM CKA3aHHOMY MOMKCT
CITY>KUTh IpUMEP AccaTtuaHoro koga (m= 10): mpu n=1N=10, npun=2
N=100wur.x.

Kpome paccMoTpeHHBIX 000OIIEHHBIX XapaKTEPUCTHK, SCTh XapaKTe-
PHUCTHKH KOJOBBIX KOMOHHALMH, KOTOPBIC 3aBHCAT OT CHOcoda mepeaayu.
Tax 1o xapakrepy mepejaddl  PasIddaroT NMapauIETbHBIN W IOCIEI0Ba-
TEMBHBIN CIOCO0 mepeaavyu OTACTbHBIX CUMBOIOB Kona. [Ipu mapamiens-
HOU mepenave BCE CHMBOJIBI KOAOBOH KOMOHMHAITUH MEPEIAIOTCS OJHOBPE-
MeHHO. KaxkaoMy paspsay BELACTICTCS OTACIbHAS JTUHAS WIH KaHAT CBA3H.
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IIpu mocnenoBarenpHOR mHEpeaate BCE KOAOBBIC KOMOWMHAIMH U HX
3JCMCHTAPHBIC UMIIYJIbCHI MEPCIAIOTCS MOCACAOBATCIIBHO BO BPEMEHHU 110
OOLICH JTUHUH WM KAHATY CBSI3H.

IIpu BrIOOpPE OCHOBaHMS KOJA B NICPBYIO OUCPEaAb HEOOXOIUMO YUUTHI-
BaTh MOPOCTOTY, 3KOHOMUYHOCTh M YIAOOCTBO pPeaau3aluu uPOBOro
MPEICTABJICHUS HCMPEPBIBHBIX COOOIICHUH.

JIro0oe unciio N B NO3ULIMOHHON CUCTEME CUHUCIIEHUS MOMKHO 3aIIUCaTh
B BHJAC PsIA, DJICMCHTHI KOTOPOTO MPEIACTABISIOT COOOM OCHOBAHHUE CHC-
TEMBI CUHCIICHUS 71, B OMPCACIEHHON CTCICHH, YMHOKCHHOC HA BECOBOH
ko3ddurueHr K

N,= nZIK ' =Koym™ + Kom™+ .+ Kom' + Ko m°, (3.7
i=0

OtaenpHBIE TO3UIUH 3JIEMCHTOB Pia B 3aIKMCH YHCTA HA3BIBAIOTCSA
paspsgamu. Yucio obpasyeTcs CIOKCHUEM 37IeMEHTOB paga. CreneHs oc-
HOBAHMSI U MOPSIKOBBIH HOMEP BECOBOrO KO3(QHUIMCHTA 3aBUCAT OT pas-
pAaa, T.e. OT MONOXKCHUS SJICMCHTA B YHCIC MPH CYETE CIIPaBa HAJICBO IO
cTapnHCTBY. CTENEHb OCHOBAHMS CTAPLICTO paspsja W HANOONBIIHN MO-
PAAKOBBIH HOMEpP BecOBOro ko3(p(UIMCHTa BCErda HA COMHHLYY MEHBIIE,
YeM KOJHYECTBO Pa3psaoB, TAK KaK CUET PaspsaoB HAYHHACTCS € HYICBOU
CTCIICHH, a HE C MEPBOU. DTO OOBACHIETCS TEM, YTO C JABHUX BPEMEH B Jc-
CATCPUIHON CHCTCMC CUHCICHHS ¢ OCHOBaHHEM m = 10 ucmoms3yior me-
cath uudp (3Hakos, cumsoos): 0,1, 2, . 9. OgHako, eciu MPOHYMEPOBAThH
KaKue—Iu00 MPEAMEThl HAUHHAA C HYJIA, TO UX KOJIHYECTBO OVACT HA CIH-
HULY Oonblie, 4eM Homep mociaeaHero npeamera. [lostomy B OblTOBOU
MPAKTHKE NpeaIMEThl (00BEKTH) HYMEPYIOT, HAYMHAS C €AUHULIBL, YTOOBI UX
KOITMYECTBO H HYMEPALUs COBIAIAITH.

B pagviorexHHKE, 3JCKTPOHMKE, BBIYHCIUTCIBLHONH TEXHUKE MPHUHATO
OCYILIECTBIIATE HYMECPALHUIO ¢ HYJA, HAIpUMEP MOMCHTBI BPEMCHHU Ha Ipa-
(duKkax, mapaMeTpsl MEKTPHICCKUX BEIUYHH (aMIUIUTYAA, ¢asza, 4acToTa),
HABUTALIOHHBIC MapaMeTprl (PacCTOSHHE, CKOPOCTh, YIVIOBBIC KOOPIUHA-
ThI) U T.II.

B aecatepuunoll cucTeMe psaa IMEET BUA

n—1 }
Ni= TK;100=K,, 10"+ K,, 10"+ . . + K1 10"+ K, 10°, (3.8)
i=0

Tax, unciao 5307 3anuineTes CeayrOMUAM 00pa3om:
5307=(5-10% +(3-10% +(0-10") +(7-10%.
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Cpeau JBOMYHBIX KOAOB HAWOOJBIINCEC MPUMCHCHHUE HAINCI HATYPasib-
HBIH ABOWYHBIN KOJ, AJIT KOTOPOTO M =2 |

N= nzll{ =K 2"+ K, 2+ A K 2N+ K 20, (3.9)
i=0

Taxk, AecATHYHOE YUCIO 26 3AMUIICTCS CASAYIOUIHUM 00Pa3oM:

26=(1-2% +(1-2% +(0-2% +(1-2") +(0-2% =11010.

B MHOroBEKOBOI MpPaKTHKE YETOBEKA MOMYIHIIA PACIPOCTPAHEHUE Je-
caTepuuHas cucteMa curciacHusa. OgHako B HH(POBEIX CUCTEMAX HepeIadn
nHpopManuy HaubolIee IHPOKO UCHONb3YETCS JBOUYHBIC CHCTEMBI C OC-
HOBaHUCM #=2. BaKHBIM MPCHMYIICCTBOM TAKUX CHCTCM SIBJICTCS CPAaB-
HUTENbHAS MMPOCTOTA ANMIAPATYPHOU PEAHM3AIIH JIOTHIECKUX OTepariil 1
apu(pMETHICCKUX ACHCTBHM, a TAKKE VCTPOHCTB A MEPeAayH U 3arOMH-
HaHus coodmennii. [lpu peanuzanmy JBOUYHONW CHCTEMEI TPEOYETCS BCETO
UG ABA JJICMCHTApPHBIX cnMBOjaA - 0 M 1, KOTOPEIC MPOCTO U HAAEKHO
MOJCTHPYIOTCS € MOMOIIBIO 3IEKTPOHHBIX cxeM. Hymp oTobpakaercs Bpe-
MCHHBI' M HHTCPBAJIOM, B TCUCHHE KOTOPOTO TOK B LIGIH OTCYTCTBYET, ¢/IH-
HHLA MPCACTABIICTCS BPCMCHHBIM HHTCPBAJIOM, B TCUCHHUC KOTOPOTO TIO
LIEIH TPOTEKAET TOK YCTAHOBICHHOT'O 3HAYUCHMS.

TexHuueckas peanu3anus NpeoOpa3oBaHis HENPEPEIBHOTO COOOMICHIUS
B LU(POBOI KO MPOU3BOAUTCS ¢ MOMOIIBIO MPOCTHIX PEICHHBIX 3JICMCH-
TOB, KOTOPBIC MOTYT HAaXOIUTHCSA TOJBKO B OXHOM H3 ABVX VCTOHYHMBBIX
coctosHuit: 0 u 1. VerpoiictBa ¢ OONbIIMM KOTHYECTBOM COCTOSHUH pea-
JTU3YIOTCA TOPA3A0 CIOKHEE.

Jpyrum CyIIeCTBEHHBIM MPEHMYIIICCTBOM JBOUYHBIX CUCTEM SIBIISICTCS
MX BBICOKAs MOMEXOYCTOHMYMBOCTh. B Takux cucremax mosnesHas uHop-
Malys 3aK1aJbIBACTCA HE B BENHYMHY HapaMeTpa CHTHAla, a B (akT ero
HAJMYUsL WA OTCYTCTBHUS, M BJIHMSHUC MMCKOT JIMINb TAKHUC BO3ACHCTBUS,
MIPU KOTOPBIX HYJICBOH 3JICMCHT BOCIPHUHUMACTCS KaK CAMHULIA, a4 CAWHHUIIA
- KaK HyJIb. DTO MOXET MIPOUCXOAUTH TOIBKO MPU ACHCTBUHU MOMEX OYCHb
00/IbIIIOH HHTCHCHBHOCTH.

C D>KOHOMHYCCKOUM TOYKH 3PCHUS BAXKHBIM SIBISICTCS TO, YTO B CHUCTE-
Max, MOCTPOCHHBIX HAa LU(DPOBOM MPHHIMIIE, CHUXKAIOTCSI TPEOOBAHHS K
TOYHOCTH H3TOTOBJICHUS U CTAOUIbHOCTH 3eMeHTOB. Kpome Toro, onepa-
LUK TPEOOPa30BAHUS HEMTPEPBIBHBIX COOOLICHHH B IU(PPOBYIO hOpMY BbI-
MOTHSIOTCA € HPUMCHECHHEM OTHOCHTENBHO HEOONBIIOW HOMCHKIATYPHI
TunoBbIx noruucckux siaeMentroB (M, HE, MJIM). 3to maér BO3MOXKHOCTB
YHUDHULUPOBATH Y3/Ibl U AMNAPATYPY B LEIOM, a TAKKE aBTOMATH3UPOBAThH
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TEXHOJIOTMICCKHE MPOLIECCHl H3TOTOBICHUS, COOPKU M HACTPOUKHU 3JIEMCH-
TOB, Y3M0B U CUCTEM.

K HexocraTkam mudpoBoi anmapaTypsl MO>KHO OTHECTH 3HAYUTCIBHOC
BO3pacTaHue OOMIECr0 KOIMYCCTBA HCHONB3YEMBIX B HEH 3JIECMEHTOB, MO
CPaBHCHHIO C aHATOroBoH ammaparypoil. OgHaKo, TOT HEAOCTATOK B 3HA-
YUTEIBHOW CTEIICHH KOMIICHCHPYETCS MPEHMYLIECTBAMH LH(POBEIX CHC-
TEM.

Bonpochl 4na caMmoOKOHTpons

1. Jlaiite onpeienicHUEe HEMPEPBIBHBIX M JUCKPETHBIX COOOICHUI.

2. B uém 3akmouaercs cyTh Teopembl B.A. KorensankoBa?

3. INosicHUTE MPOLIECC TUCKPETU3AIMH HEMPEPHIBHBIX CHTHATIOB.

4. TosicHATE TIPOLIECC KBAHTOBAHMS AUCKPETH3HPOBAHHBIX CUTHAIIOB.

5. Uro mpeacTasisieT cOOOH MOTPENIHOCTh KBAHTOBAHMUS

6. Kak BBITISIIUT aMIDTATYTHAS XaPAKTEPUCTUKA KBAHTYIOIIETO YCTPOHCTBA?

7. C xaxoH EeNbI0 MPHMEHSIOT KOMIIAHAUPOBAHUE CUTHAJIOB?

8. Hapucyiite CTPYKTYPHYIO CXEMY H MOSCHATE PA0OTY YCTPOHCTBA KOMIAH-
JUPOBAHUS CHT'HAJIOB.

9. JlaliTe onpeacIcHUE KOAA.

10. Ha30BuTE OCHOBHBIC XaPAKTEPHCTHKH KOJQA.

11. Y3 xakux cooOpakeHHH BEIOMPAIOT OCHOBAHUE KOza?

12. Mouemy B mu¢possrx PTC nepenayum uHPOpMALMN HCIIOIB3YIOT JBOWY-
HYIO0 CHCTCMY CUHCJICHHA?

3.5 MemoOb! 3awiumbl UHOPpMayuu

H3BecTHO, YTO NMPOXOKICHHUE CHUTHAIOB IO KaHAJaM CBSI3H BCErga Co-
MPOBOXKIACTCS NCKAKCHUSIMH NAPAMETPOB CHTHATIOB. MI3MEHSAIOTCS aMILTH-
Tyaa, popma, ¢azoBrlc COOTHOLICHUS, BPEMCHHOC MOJIOKEHHE U APYIUe
MapaMeTPbl CHTHATIOB. JTO MPOUCXOJUT U3-32 BO3ACHCTBUS MOMEX, ITYMOB,
HU3MCHECHUH KO3(/)HULMECHTOB MEpeaadd V3T0B amlmnaparypbl, HCpaBHOMEP-
HOCTH aMIUTUTYAHO—YACTOTHBIX XaPAKTCPUCTHK BIEMCHTOB KaHAaja Iepe-
Ja4u " psga Apyrux GakTopos.

HecmoTps Ha BBICOKYIO TOMEXOVCTOHIUBOCTD LHU(POBBIX METOAOB ITC-
peraun MHGOPMALUH HCKAKCHHS NMAPaMCETPOB CHUTHANIOB MOTYT BEI3BATH
TAKKE UCKAXKCHUS mepeaaBacMoi nHpopmaiiu. EcTecTBeHHO, uTO paspa-
6otunku PTC I npuHUMAIOT pasnudHBIC MEPbl AN YMCHBIICHHS IO-
rpemHocTed npu nepeaaduc uadopmamu. PaccMoTpuM HEKOTOPBIC U3 HUX.
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Ha puc.3.29.a B xauecTBe nprMepa moKa3aHbl UMITYJIbCHBIE CUTHAIIBI HA
Boixoae nepenaromeii yactu PTC ITU S;, (7). MickakeHHBIC CUTHAIBI HA BBI-
XOe MPUEMHHUKA CUCTEMBI Sy, (f) mpuBeaeHsl HA puc.3.29,0.

Sn(t) J1s BOCCTaHOBICHUS IIEPBOHAYAIb-

|_| H |_| |_| HBIX TIAPAMETPOB HMITYJIBCHBIX CHTHAIIOB

=) S — t Ha BCEX PCTPAHCIATOPHBIX (mEperpuéM-
123 4587 HBIX) U okoHeuHbIX myHKTax PTC ITH yc-

TAHABJMBAIOT percHeparopsl. Ha Bxox pe-
reHepaTopa mMomaéres CHUTHAT C BBIXOJA
mpuémuoit yactu PTC TIM (puc.3.29, 0).
OH paBeH CyMME TIPOIICIINCTO YCPE3 CHC-

) |_| t TEMY HCXOJAHOT'O CHTHAJIA S
LA (puc.3.29,a) u nomex & (7).
Sup (1) =Su () + (). (3.10)
PUc.3.29 MCKaKeHMA CHrHan oe AHanuzupys BXOJHOE KojcOaHue, pe-
B KAHANSX CRAZW TCHEPATOP B KaXABIH TAKTOBBIM MOMEHT /),

f2, 13 ¥ T.A. IPUHAMACT PELICHUC O HAJTHYHH HA €r0 BXOAC CYMMBI CHTHANA
Y IOMEXH WITH TONBKO MoMexH. B mepBoM ciyuae perenepatop GopMHpyeT
Ha BBIXOJAE IPSMOYTOIBHBIM HMITYIbC Sy (f), B KOTOPOM IOTHOCTBIO YCT-
PaHCHEI BCE UCKKCHHS (POPMBI M BPEMCHHOTO TOJIOKCHHS, MOTYICHHBIC
MPH NPOXOXKICHUH M0 KaHary nepenaqu (puc.3.29,8). Takoe pemenue npu-
HUMACTCA, CCJIH YPOBCHb BXOAHOTO CHTHANIA PErcHEpaTopa OKA3BIBACTCS
60BpIIE HEKOTOPOTO MOPOTOBOrO 3HAYECHUS Sy () > U 1op  (TAKTOBBIE MO-
MEHTHI 1, 1, 14, t; HA puc.3.29). Ecim oxaxkercs, 910 Spp (£) < U nop, TO
HMIIYIbC HA BBIXOJC pereHeparopa He GopMHpyeTes (TAKTOBBIC MOMEHTHI
l‘l) f5, f6, Ha pI/IC329)

BeposrHocTs 0mmMO0YHON perucTpanuyd CUMBONA MPH PErCHEPALNN B
OOIBIION CTEMEHN 3aBHCUT OT BBIOOpA 3HAUCHHMS ITOPOTa U nop. Ilpm pere-
HEpPaLUX MOTYT OBITh OIMMOKU JBYX BHIOB. JIOKHBIH MMITYJIbC M TOTEPS
uMnynbca. JIoXKHBIH UMOYIBC MOABIACTCS, €CITA YPOBCHb NIOMEXU HPEBBI-
CHUT MOPOTOBEI YPOBEHB (TAKTOBBIM MOMEHT #3 Ha puc.3.29). Ilotepsa um-
MyJIbCca MPOUCXOTUT B TOM CIyYae, €CIM CYMMa CHUTHAla M MOMEXH OKa-
JKETCSA MEHBIIE TIOPOTOBOTO YPOBHS Uyop. (TAKTOBBIM MOMEHT ).

Hnsa paboTel pereHepaTopa HEOOXOIUMO HMEThH TMOCICAOBATCIBHOCTD
TAKTOBBIX UMIYIbCOB ¢ yacTotor Fr = 1/7, cuHxpoHHyIO U cuH(}A3HYIO C
BXOJIHBIM LU(POBBIM CUTHAIOM, KOTOpast (JOPMUPYETCS HA OCHOBE STOTO
CUTHAaNA.
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MHorue MeToAbl I OOHAPYKCHUSA W HCIPABJICHUS OIIUOOK, BO3HH-
KAIOLIUX [PH NPHEME H3-32 BO3ACHCTBHS MOMEX, UCTIONB3VIOT TaK HA3bI-
BacMVI0 HU30BITOYHOCTh KOXOB. PaccMoTpuM moapoOHee MOHATHE H30BI-
TOYHOCTH KOJOB.

O6o3naunm GYkBOH M MaKCHMAIbHOC KOMTHYECTBO COOOIICHHUH, KOTO-
poe HeoOXOaUMO mepeJaBaTh KOZOBRIMU koMOuHanmsmu. [Ipu nenons3o-
Banud ALIIT 3T komuuecTBO OyAET paBHO MAKCHMAITBHOMY YHCITY VPOBHEH
KBaHTOBAaHHUS HENPEPBIBHOTO CUrHaja. Toraa mpu BeIOOpE KoJa HEOOXO-
JUMO BBITIOJTHHTE YCIOBUE

M <N, (3.11)
rae N - 4ncio KOXOBbIX KOMOMHALNE MPH BEIOPAHHOH Pa3psaHOCTH.
Uucno paspsaoB HudpoBoro Koaa npu 3TOM JOKHO OBITE PAaBHO

n={log,, M}. (3.12)
durypHbeie CKOOKH 03HAYAIOT 3AECh OKPYIIICHHUE /7 O ONIKAHUIIEro 1e-
JIOro Yhcna cBepxy. Tak A MaKCUMATBHOIO YHCNIA YPOBHEH KBAHTOBAHUS
M=100 u gBoHMuHOro KOAA
n = {log, 100}=7,

mpu atom N =27 = 128; M= 100.

CnenosatenbHo, yemosue M < N seimonasercs. M3 Bcex N = 128 xom-
OUHAITUH YHCTI0 paspelEHHBIX koMOuHaiwmi M cocrasister 100; Hencnons-
3yeMBIX KoMOHHALH Oyaet pasHo N — M = 28.

Konel ucnonp3yromue H30BITOYHOCTE HA3BIBAKOTCSA KOPPCKTHP VIOLIH-
mu. K TakuM xogam OTHOCHTCS IIUPOKO NMPUMEHsSEMas IPYIa KOAOB, MO-
JAYYUBIIAS HA3BAHHC CHUCTCMATHYCCKUX, YV KOTOPHIX KKAas KOAOBas KOM-
OWHAITUS COCTOUT M3 7y MH(GOPMALMOHHEIX B3IEMCHTOB HE3AIIMIIEHHOTO
(HEH3OBITOUHOTO) KOAA U & MPOBCPOUHBIX (KOPPEKTUPYIOIINX) 3JICMCHTOB,
J00aBIICMBIX C LIETBI0 OOHAPYKEHHS M UcmpasicHus ommuOok. Odmee
KOITUYECTBO 3JIEMEHTOB B KOJOBOH KOMOWHAIIMY B 3TOM CIIy4ac PaBHO

n=ny+k. (3.13)

[IpocreiimuM npuMepoM koJa 0OHAPYKUBAIOIIETO CAHHUYHBIC OLIHO-
KU SBJIICTCSl ABOWYHBIN KOJ C MPOBCPKOH HA YETHOCTh. TaKkoH KO WHOTAA
Ha3BIBAIOT KOJOM € KOHTpoieM Mo mapurery. K », uadpopMainoHHbIM 351e-
MEHTaM JABOHYHOTO HEH3OBITOYHOrO KO J00aBISICTCS OJAMH MPOBEPOU-
HBIA 3MEMEHT, TaK 4TO O0INEe YUCIO 3JIEMCHTOB B KOAE ¢ MPOBEPKOU Ha
4ETHOCTD PaBHO

n=ny+ 1. (3.14)

Ecnu nanHas xompoBas KOMOHHALMS COACPIKUT YETHOE UHCIO CIUHHL B

WH(OPMALTMOHHON YacTH, TO B KOHIEC KOAOBOH KOMOMHALIMK J0OABIIACTCS
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MMPOBEPOUHBIH 3eMEHT Hysb. JI1s KOAOBBIX KOMOWHALMN C HEUETHBIM
YHCIOM HH(OPMAIIMOHHBIX CAHHUL POBEPOUHBIN 31eMeHT OvaeT 1.

Ha nopuémHO#t CTOpPOHC ICKOAMPVIOINECE YCTPOUCTBO KOHTPOIHUPYET
YETHOCTh MH(OPMALIMOHHBIX €AWHUL. ECTH mpHHATHIA TPOBEPOUHBIHA 3Jic-
MCHT ABJIACTCA HynéM, a YUCJIO MPUHATBIX I/IH(I)OpMaLII/IOHHbIX CAHUHUIL] qéT-
HOE, TO 3TO PA3PCIIEHHAS KOMOUHALIMS, ¥ CHTHAJT TOCTYMACT HA BBIXO J¢-
KOAUPYIOIIETO yCTPOoHcTBA. PaspeméHHON KOMOMHAIMCH SIBISICTCS U HE
YETHOE YUCIIO I/IH(I)OpMaLII/IOHHbIX CAUHUILL, HO C MPOBCPOUHBIM 3JICMCHTOM
eaunuiei. [Ipu 3TOM CHrHAT TAKKE MOCTYMACT HA BBIXOJ ACKOIUPYIOIICTO
yerpoiictBa. Bo Beex Apyrux cny4asx MpOBEPOYHOE VCTPOUCTBO BhIpada-
THIBACT 3AIMUTHBIN OTKA3 H 3AMPEINACT OPUEM KOJOBOH KOMOWHAIIHH.

[Ipu wmcnonp30BaHHM HATYPAIBHOTO ABOWYHOIO KOJAA H3-332 HECOBEP-
LICHCTBA amIapaTyphl H psaia APYTUX IPHYMH MOTYT BO3HHKATh 3HAYH-
TCNBHBIC TOTPEUIHOCTH BO BPEMSI MEPEX0Ja OT OJHOTO YKCIA K APYTOMY.
ITH TOTPEUIHOCTH OO0YCIOBICHB BO3MOKHBIM HCOAHOBPEMEHHBIM H3ME-
HEHHEM UGP B OTACIBHBIX paspaiax JBOUYHOro ducia. Tak mpu mepexo-
JI€ OT ASCATHYHOTO Ynciaa 7 K ACCATUIHOMY YUCITY 8 HEOOXOTUMO OIHO-
BPEMEHHO M3MCHUTh LIUQPHI BO BCEX YETHIPEX paspagax ABOMYHOTO KOAA.
B pesymeTare MOryT BOZHHUKHYTH JOKHBIC KOMOHHALINH, OTIHYAOIIHCCS OT
kozaa uudpst 7 HA OAUH, ABA WK TPH 3HAKA.

g ycTpaHeHHS 3TUX TPYIHOCTCH MCIOIB3YIOT PA3HOBUIHOCTD JBYX-
MO3UIHOHHOTO KoAa - Ko 'pest. PaccmorpriM 0COOCHHOCTH 3TOTr0 KOAa.

[IpeobpazoBanue HATYPAIBHOTO JBOUYHOIO KOAA B Ko I'pest ocymect-
BIIICTCSA TYyTEM CYMMHPOBAHUA TI0 MOAYIIO 2 PaspsaaoB HATYPaIbHOTO
JBOMYHOTO KOJA C Pa3psJaMH TOH KE KOJOBOUM KOMOHHAIIMU, CABHHYTHIMHU
Ha OJUWH pa3psa B HampasjeHuu Oombiiero paspsga. Hampumep, mpeobpa-
30BAHUE 5-TH Pa3psIHON KOJOBOM KOMOMHAIIMY HATYPATBHOTO JBOHYHOTO
koza B koA ['pest MOXKHO 3amucath B CICAVIOIIEM BHJIC:
mrmron K2'+ K20 o+ K20 o+ K2 o+ K2°

+_ K2 o+ K2 o+ K2+ K2
xoxTpes Ky 2H(KDKL) 2 +HEK,DK3)2 HEK ®K,)2'+HK D K1) 2° (3.15)

CumBon @ o3HaUYaET CYMMHPOBAHUE 110 MOAYITIO 2.

Kax BugHO u3 mpumepa, ko3¢GdULHEHTH NPH OCHOBaHWHU Koaa ['pes
CBA3aHbI C COOTBCTCTBYHOIIUMU KOC‘)(I)(I)I/ILII/ICHTaMI/I HATYPaJIbHOI'O ABOUYI-
HOT'O KOJA CICAYIOINMH COOTHOIICHHSIMH:

K1 =K, Ky =(Kp2 @K); - K=(Ki®Ky); K'=(Ki@K)); (3.16).
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OcHoBHast 0COOCHHOCTh KOAa ['pest 3aKmrouaeTcss B TOM, 4YTO JIHOOBIC
JBE KOAOBBIC MH(OPMALMOHHBIC KOMOWHAIMH, COOTBETCTBYIOIINE COCE-
HUM VPOBHIM KBAaHTOBaHHS, OTIHYAIOTCA APYT OT APYra TOIBKO B OJHOM
paspane. ITO MO3BOMAECT 3HAYMTEIIEHO CHHU3HTh BEPOSTHOCTh BO3HUKHOBC-
HUS TIOTPELIHOCTCH, YKA3aHHBIX BHILIC, PU UCTIONB30BAHUN HATYPATBHOTO
JBOUYHOTO KOJA.

[IpoxoxxacHue HHPOPMAIUH Yepe3 LEMOYKY JOTHUYECKHX ONepanuil
TpeOyeT BPEMEHHU, KOTOPOE TEM OOJIbIIe, ueM OONBIIC IHHA 3TON LEMoY-
ku. [lostomy apyro#t ocobeHHOCTBIO KoAa I'pes sBiseTcs TO, 4TO CMEHA
3HAYCHUH SMEMEHTOB B KOKIAOM Paspsac IpH MEPEXoie OT OTHOH KoMOH-
HALMK K JPYTOd MPOHCXOAN BIBOEC PEXKE, YeM B HATYPAIBHOM JBOHYHOM
KOJE. ITO CIIOCOOCTBYET MOBBIICHHUIO OBICTPOJCHCTBHUS KOAUPYIOIINX YCT-
POMCTB.

B tabmune 3.2 npHBEACHBI 3aNHCH Pa3THIHBIMUA KOJAMH HATYPATbHBIX
ymcen oT Hyad 10 15. B kpaiineli npaBoli KOMOHKE TaONHIE IPUBEACHA 3a-
MUCh HATYPATIBHBIX YUCET KoxoM [ 'pes ¢ 3amuTol Ha 4ETHOCTS.

JlOomONHNUTEIPHO HOBBICUTh TMOMEXOVCTOMYMBOCTD KAHATIOB CBS3H, H
TEM CaAMBIM HOBBICUTh JOCTOBEPHOCTH MEPEIABACMON HHPOPMALTUH, MOXK-
HO BBHIOOPOM TOrO MM HHOTO METOJA MEPEeNavd KOAMPOBAHHBIX COOOLIE-
HUI.

IIpu pesepax B MPOMyCKHON CMOCOOHOCTH KaHAA CBI3U MPUMCHSIOT
METOJ TEpPelavyu COOOIICHUHA C MOBTOPCHHEM KOJOBBIX KOMOHWHALMH He-
CKOITBKO Pa3 W BbIOOP MPaBHIPHOH KOMOWHAIIUM MYTEM «TOIOCOBAHMSD).
ITOT METOJ HA3BIBAIOT MAKOPHUTAPHBIM METOAOM (OT CIOB Maxkop, Maiop
— crapumi, 6ompini, SonpmuHcTBO). LlNpoko mpuMeHsIOTCS ABYKpaTHOES
MOBTOPEHHE KOJAA M BHIOOP KOMOHHALIMM, KOTOPAs ABAXABI U3 TPEX MOBTO-
PHIIACh OOUHAKOBO («rolocoBaHUe» ABa U3 TpEX). Takoi Merox mepenaun
KOJOB TPEOYET TOIBKO OJHH MPIMOU KaHAMT CBS3H.

YacTto mpuMeHSIOT METOJ 00paTHOU CBsA3H (MEeTOX OOpPaTHOro KaHana),
TPeOYIOINI MPH PeaTu3aluy JOMOTHUTEIBHOIO 00paTHOro KaHama. Takue
CHCTEMBI PA3ACISIOT HA CUCTEMbI ¢ HHPOPMALIMOHHON OOpaTHOH CBSA3BIO U
C peLIaroIIeii 00paTHOM CBI3BIO.
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Tabmuma 3.2

HarypanbHblif JBOUYHBLIA Kon Tpest
H Koz KoxI'pesc
arypaib- K K 3aIIITON Ha
HOE YHCIIO -BO 13- -BO 13- N
MEH. 3JIe- MEH. 3iIe- CTHOCTR
3HaueH1e 3HaueHUe
MEHTOB MEHTOB
0 0000 0 0000 0 00000
1 0001 1 0001 1 00011
2 0010 2 0011 1 00110
3 0011 1 0010 1 00101
4 0100 3 0110 1 01100
5 0101 1 0111 1 01111
6 0110 2 0101 1 01010
7 0111 1 0100 1 01001
8 1000 4 1100 1 11000
9 1001 1 1101 1 11011
10 1010 2 1111 1 11110
11 1011 1 1110 1 11101
12 1100 3 1010 1 10100
13 1101 1 1011 1 10111
14 1110 2 1001 1 10010
15 1111 1 1000 1 10001

UYacTto mpuMeHSIOT MEeTOJ 00paTHOMU CBs3H (MEeTOX OOpPaTHOro KaHana),
TPeOYIOINN MPH Peann3alui JOMOTHUTEIBHOIO 00paTHOro kaHama. Takue
CHCTEMBI PA3ACISIIOT HA CUCTEMBI ¢ HHPOPMALIMOHHON OOPaTHOH CBSA3BIO U
C peLIaroIIei O0PaTHOM CBI3BIO.

B cucremax ¢ nHpoOpMammoHHOH 0OpaTHON CBA3BIO MPHHATHIH CHIHAT
3aMOMHHAETCA U NepeaéTcs Mo 00paTHOMY KaHATY HA IEPEAAOIIYIO CTO-
pony. MHoraa Takoi CUrHaj I Ha3bpIBAOT KBUTAHIIUCH. 30ECh OH CTUYACTCS C
MEPBUYHBIM CHUTHAIIOM, W TMPH HCKAKCHUH MOCHIIACTCS KOMAaHAA 3ampe-
IIAOLIAsS MCIIONIb30BATh JAHHBIM CHUTHAM WM MOATBEPKIAAOIAS MPABHIIb-
HO MPHHSTHIN.

B cucremax ¢ pemarorieli 0OpaTHOH CBS3BIO PEIICHHE O IPABUIBHOCTH
MPHHATOrO CHUTHAlIa BhIpabaTHIBACTCA HA MPHEMHOM cTopoHe. s sToro
HCHONB3VIOTCSA KOABI ¢ OOHAPY)KEHHEM OLIMOOK, U MO 00paTHOMY KaHATY
MOCHITIACTCS 3alPOC MOBTOPCHUS MEpeAadyd Npu OOHAPYKEHHH OIIUOKH.
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3anpoc MOBTOPSETCS HECKOJIBKO pa3 A0 MPUEMA HCUCKAKEHHOW KOMOBOM
koMmOuHanmu. OOBIYHO MPU 3AIMUTHBIX OTKA3aX aBTOMATHYCCKOS MOBTOPEC-
HUC OCYIICCTBISICTCS A0 TPEX Pa3 U, CCAU KOA HE MPHUHST, BOSHUKACT aBa-
puiiHbIl curHaI Takue CUCTEMBI YaCTO HA3BIBAIOT CHCTEMAMHU C TICPECPO-
COM.

Heo6xomumo orMmetuTts, uto B panHux paspadborkax PTC 1A ncnons-
30BAJUCh CAMBIC Pa3HOOOPA3HBIC KOABI U METOAbI nepeaaun. Ilpu pamb-
Heimem paszsuruu cucteM [1IW cramu mepexoauTs K yHU(DHKAIMY annapa-
TYPHBIX PCLICHUH CHCTEM Ha 0a3¢ WUHTErPAIbHBIX MHKPOCXEM, THUIIOBBIX
KOHCTPYKTHBHBIX MOAyJacH u T.0. Hamerniaach TCHACHLMSA U K COKpaIe-
HUIO PAa3HOOOpa3us KOMOB U METOAOB MEPEAAYH KOAUPOBAHHBIX CHTHANIOB.
XapakrepeH repexo/ IIIABHBIM 00pa3oM K aApecHBIM mepeaadam nudpo-
BBIMH KOJaMH.

Bonpochl 4na camMoOKOHTpons

1. Kaky1o ponpb BHITONHSCT PETCHEPATOP B JIMHUAX CBSI3H?

2. IMosscHUTE MOHATHE H30BITOYHOCTH KOJA.

3. [1o KakuM KPHUTEPHSIM OCYINECTBILIFOT HMPOBEPKY HA YETHOCTH KOAWPOBAH-
HBIX COOOIICHMHA?

4. Kak oCymeCTBILTIOT PeoOPA30BAHAC HATYPATBHOTO JBOMYHOTO KOAA B KOJ
I'pes?

5. Ilepeuncante OCHOBHBIC MPEUMYIIECTBA KoJa [ pest.

6. Kakxme meroapl iepenayuu cOOOMCHHUH TO3BOILIFOT MOBBICHTH IIOMEXOYCTOM-
YHBOCTH KAHAJIOB CBS3H?

3.6 AcuHxpoOHHbIe adpecHble cucmembl
nepedavyu uHgpopmayuu

[TorpeOHOCTH B MOBBILICHHH ONEPATHBHOM T'MOKOCTH CHCTEM CBSI3H,
OPTaHU3aLHH CBA3H MEKAY MOABIKHBIMH OOBEKTAMH HPUBETH K CO3Ja-
HHUIO aCHHXPOHHBIX aJPECHBIX CHCTEM, B KOTOPBIX CHT'HANBI OT BCEX UCTOY-
HUKOB MEPEAAIOTCS B OJHOM H TOM JK€ AMAIMA30HE YACTOT O€3 CHHXPOHH3A-
WU IO BpeMeHH. B kavecTBe MepeHOCUHNKOB COOOICHUH B aCHHXPOHHBIX
CHCTEMAaX HCIOIb3YIOTCS KOAOBBIE MOCIECA0BATEIbHOCTH UMITYJIbCOB, 2 HA
MPUEMHOM CTOPOHE OCYIIECTBIAETCH KOAOBOE pa3acicHue kaHamos. Kaxk-
JoMy aOOHEHTY IMPHUCBAWBACTCS OIMPCIACIEHHAS KOJOBAs IMOCICAOBATCIb-
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HOCTb UMITYJIBCOB - aAPeC, MO KOTOPOU NPUEMHOE YCTPOUCTBO B COCTOSHUU
BBLACTUTD HYKHOI'O a6OHCHTa U HC pCarupoBaTh HAa CUTHAJIBI APYTUX HUC-
TOYHHUKOB. Takue CHCTEMBI HA3bIBAIOT ACUHXPOHHBIMU AAPCCHBIMU CUCTC-
mamu cBsizu AACC. PasaencHue kaHAIOB B TAKUX CHCTEMAaX OCYIICCTBIIS-
OT IPU IPOU3BOJJBHBIX BpeMeHHbI/X CABUT'aX CUTHAJIOB Pa3IUIHBIX 360'
HCHTOB, T.C. ACHHXPOHHO.
Oo6o0mennas crpykrypaas cxema AACC npuseacena va puc.3.30.

CBs13p Kaxka0r0 aDOHCH-

nny < \ 2 ta Ab ¢ mro0eIM apyrum

T =~ mn OCYIIECTB/ISICTCS B OOIIEM

I BcexX aOOHEHTOB Juara-

AB1 = A / T 30He wactor. Jlms 3TOrO
AY abOHCHT HCHONB3YET B Ka-

T YECTBE MEPECHOCUHKA CO00-

Abn 3 AYn 3 MMy AB| IMCHUA MOCICA0OBATEIb-
HOCTb KOIOBBIX aAPCCHBIX

TPYII BBI3BIBAEMOM CTaH-
mud. Kaxxmaga cranums ume-
€T CBOM mnpuéMomnepesar-
gk [1I1. Kogoseie rpynmsl BEpaOaThIBAIOTCS B CIELMATBHOM aAPCCHOM
yerpoiictBe AY, KOTOpOE HCIONB3YETCs TAKKE IS Pa3JelICHHS KaHAIOB
cBa3u. B mepenaromeM kaHame CHCTEMBI TaKOE YCTPOMCTBO HA3BIBACTCS

koaepom aapecoB KA, a B npuémuoMm kanaje — aexoaepom aapecos KA.
PaccmoTpum mpuHImn GopMHUpOBaHUS YaCTOTHO—BPEMEHHOTO aapeca.
By;[eM CUMTATh, YTO MEPEAABACMOEC COOOIICHHUE MOCIE PA3NTUYHBIX NPeod-
paSOBaHI/II\/'I U KOAUPOBAHUA HUMCCT

Puc.3.30 OBoBWEHHAA CTPYETYRHAA CHEMA
ACMHXPOHHOR CHCTEME! CEAZH

"\ M BH/| TTOCJICAOBATSIBHOCTH HOPMAJTH-

H o o —I t 30BAHHBIX CAMHHUYHBIX W HYJICBBIX

=i At - RN . UMITYJIBCOB  S,(f), TMOKA3aHHBIX Ha
) ”F - qu -~ puc.3.31.

. 1 - JITUTENBbHOCTE UMIIYNIBCOB PaB-

0 i i I\J' i dillil ' HA Ty, UHTECPBAT JUCKPETHBIX OTCUE-

7 3 4 5 & 7T ToB Af. DTa MOCICAOBATEIHHOCTD

| Thm MOCTYIAET B KOACP aAPECOB, B KO-

TOPOM KQKIOMY HMMITYJIbCY CTABUT-

Puc.3.31 Tpukuun diopMupoeaia ¢4 B COOTBCTCTBHUC aIPCCHAS KOIO-

,
HACTOTHO — BREMEHHOTD 3Ap ECA. Bas TPYINA, PaBHAS MO AJIHTCIBHO-

CTH HHTEpBaNy OTcYéTOB Af. B KOZOBYIO rpymmy BXOZAT 7 KOJAOBBIX HH-
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TEPBAJIOB, UIUTEIBHOCTh KOTOPHIX T, = Af /m. B mpeaenax kaxaou aa-
PECHOI TPYIIBI B COOTBETCTBHUHU CO CTPYKTYPOH aapeca GopMUpYeETCs MOo-
CIICAOBATEIBHOCTD MMITYJIBCOB JUTHTCIBHOCTBIO Ty € PA3NMHYHBIM YACTOT-
HBIM 3aMOIHCHUEM W3 BO3MOXKHOrO Habopa vacror I, Fi,... F,. CoBokyn-
HOCTb BPEMCHHBI' X HHTCPBAJIOB H BEIUUHH YACTOT 3AIOTHCHHIS HA3BIBACTCS
4acTOTHO — BpeMeHHOW Matpuued UBM. Anpeca pasmuuHbIX aGOHEHTOB
Pa3NHYArOTCS UHTCPBATIAMU MEKAY UMITYJIBCAMH aJPECHOU TPYIIBI H BE-
JVUYHUHAMH YacCTOT.

B xauectse mpumepa cocraum UBM, coxeprkamnyto ceMb BPEMEHHBIX
HWHTEPBAJIOB, TPH U3 KOTOPHIX 3aIOMHEHBI KONCOaHUAMH C YacToTaMu Iy, F
u Fy, npuuém Fy < I3 <IFy (puc.3.31 u 3.32).

Ilepsrrit  wmHTEpBAN 3a-

MOTHEH KONeOaHHEM C YacTo- i -

Tol £, TpeTHil — ¢ wacroroit Fn
F u mecroit — ¢ yacrorou £, Lo
3a Havajao agpecHOM TPyHIbl
HNPUHUMAETCS MEPBBIA paguo- Fs
HMITYJIbC. B namem npumepe
MEPBBIA UMIIYJIBC MUMEET Yac- --
Toty Is.

CrpykTypHas cxema BBI- F,

XOAHOH YacTH MepeIaroLiero --
12 3 4 5 B 7 m

kanana AACC ¢ koaepom an-

pecos KA mpuseacHa Ha

Puc.3.32 YacToTHD — BREMEHHE'R MaATRHLA.

puc.3.33.

o B
| KA T4 My 5 l

Sulthl \l/ :
l K4 '
: 2T | An

3 K M

s g: 3 z —:9 e
| 74 |

Puc.3.33  CTpykTypHad CXemMa BBIXOOHOW YacTu NEpefakillernn
kaHana AACC.
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Hna popmuposanns UBM B koxmepe axpecoB BKIIOUCHA THHHS 3a-
nepxkku JI3 ¢ m orBogamu. Bxogubie curHamer S,(f) HMEIOT OAMHAKOBYHO
3aACPIKKY MEKIY OTBOJAMH, PABHYIO KOJTOBOMY HHTCPBAIY Ty, MPUIEM HA
TICPBOM OTBOJC 3aACPIKKa HYJICBASL, HA BTOPOM - Ty, HA TPCTBECM - 2T, HA
qCTBEPTOM - 3 Ty U T. 1.

B cooTrBeTcTBHH ¢ BPEMCHHOH CTPYKTYPOM aApeca OTBOABI TMHHH 3a-
nepxkkn cBa3anel ¢ krrouamu KL, KJL.. KJL,, xoropelc mOgKTOYalOT K
nepeaarauky 11 reneparopst ' ¢ wacroramu koneGanwuii I, I,... F, Jas
Hamero npumepa 3to oreoasl JI3 1, 3, 6 u waroun KJI;, KJI;, KJIs. KJI,
noaxmrouact Ha Bxox nepeaaramka I1 gepes cymmarop X reneparop 5 ¢
uvactoroi konebaunuii I3, KJI; - reneparop I' ¢ wacroroii Fi, KJIs — renepa-
top I'4 c wacToTo¥ Fy.

Curnanet YUBM, nmocrynarommupe Ha MEPEAATIHK ¢ BBIXOJA CYyMMaropa
MOJYJUPYIOT BRICOKOUACTOTHOE HECYINES KOICOAHHE MEePeaaTInKa U 00pa-
3YIOLIUICS PAAUOCUTHAN U3IYIACTCs aHTCHHOU A,

Ha npuémHoii cTopoHE paguoCHTHAIBL, TPUHATHIC TPUEMHON aHTEHHON
A, mocne ycuiaeHus u npeobpazosanus B npuéManke [Ip mocrymaror Ha
nmexonep aapeca KA (puc.3.34).

IMomocoseie puaptper [1D,, I1D; u I1dD,, HaCTPOCHHBIE COOTBETCTBCH-
HO Ha wactotel Fy, I3 u Fy, pazzemsror UBM curnan Ha Tpu moakaHamia,
[IC IPOUCXOIUT ACTCKTHPOBAHUC PATUOUMITYIRCOB B AcTekropax M, s u
. TloayucHHBIC HA BBIXOAAX JCTCKTOPOB BUACOUMITYIBCH 3aICPKUBAIOT-
¢ B KaHaMbHBIX JuHASX 3aaepxku JI13;, JI3; u JI3, tak, 4To0Obl mPoU30IILIO
UX coBmaicHue no BpemeHu B cxeme copnageHud CC. Tostomy ormbGaro-
1as 3JEMEHTA ¢ YacTOTOH F HE 3aASP:KUBACTCS, a OrHOAIOIINE ICMCHTOB
¢ yactoramu I} u F; 3a0CpKUBAIOTCA HA COOTBCTCTBYIOMICE BpeMs. B aTom
CIydae Ha BBIXOJC CXCMbI COBIAICHUN BhIPAOATHIBACTCS CUMBOI «1».

Taxum 0Opa3oMm, ¢ TakToBBIM HHTEPBAIOM Af Ha Aemoxaysitop JAM mo-
CTYMacT MOCICAOBATCIBHOCTE ¢AMHAL U HyJICH. [locme nemonymanun Boc-
CTAHABIMBACTCS TIEPEAABAEMOE COOOIEHHE Sy(f)

Ilepemena aapeca mias BbI3oBa APYroro abOHEHTA OCYIICCTBISCTCS
CMCHOM MOJKTIOYMCHHS KITFOUSH U reHepaTopos k oreoaam JI3 koaepa an-
PECOB, T.€. BRICOKOYACTOTHBIH TPAKT CUCTEMBI JOCTYIICH JTF0OOMY abOHCH-
1y. Ilo a1oti mpuunne AACC Ha3bIBAIOT CHCTEMaMH CO CBOOOIHBIM J0CTY-
TIOM.

Hna AACC xapakTepHbl BHYTPHCHCTEMHBIC MOMEXH, BO3HHKAFOLIHC
BCIICACTBUC BO3ACUCTBUS IPYTUX PATHOCTAHINN, BXOIAINUX B 3TY CUCTCMY
U AMCIOIIHUX CHUTHAMBI, AaHAJTOTHYHBIC CHUTHAJIAM JAaHHOM paguoctanmmu. K
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noOMEXaM OTHOCATCA TAKKC TaK HA3bIBACMBIC ITYMbI HCOPTOIOHAJTBHOCTU.
[TpyumnHa 3TUX MIYMOB 3aKIHOYACTCS B CIyYAHOM OOPAa30BaHHH JIOXKHOTO
ajpeca 3a CYET B3aMMOACHCTBUA aJPECHBIX CHTHAJIOB JPYTUX PAIHOCTaH-
LU, a TAKKE B IPONAJAHUH OTACIbHBIX 3JCMEHTOB aAPECHOM IPYIIIELL.
ypOBeHb BHYTPUCUCTCMHBIX IMOMCX BO3PACTACT IO MCPC YBCIUUCHUA
YHCIA OXHOBPEMEHHO paboTaromux aOOHEHTOB cUCTeMBI. B cBs3m ¢ aTHM
CTPCMATCA MAKCUMAJIBHO YMCHBINUTL CPCAHCC YUCIO MNCPCAaBaACMbIX HH-
thopmanroHHEIX cuMBOIIOB. Hanmyuime pe3ynpraTel AOCTUTAKOTCS, SCIH B
CHCTEME HCIIOIB3YIOTCS aPCCa ¢ PA3IHIHBIME YaCTOTHO- BPCMCHHBL ME
HHTEPBAIAMH, T.€. PEATH3YETCs PALHOHAIPHOE KOAUPOBAHHUE aAPECOB.

r—=""=-"=-"-"=-"=-"=-"—-—"=—-—-"=-""-—""=-—-= =
Iﬂl{A j I - j I - |
| :
My (> A1 (31234567
! 1134 l Sewix(t)
R : T e B o B L
np — 1 T 17T |
Mp Nos = Az =" 295207 |
I ,— |
' 1 1 1 1 1
| 254507 |
| MNPy = O4 [ (P |

Puc.3.34 CTpykTypHaA cxema NpuémHoro kaHana AACC.

KoamiecTBo pasmuiaHBIX aapecoB 3aBUCHT OT YHCTA KOJOBBIX HHTCPBA-
JIOB 1, TUCTA PA3TMIHEIX YACTOT ¥ M YHCIIA KOJOBBIX UMITYTbCOB B TPYIIIIC.

IMomumo cucrem ¢ UBM cymiectByior apyrue pasHosugHocta AACC.
Jto cucremsl ¢ MKM u UBM, cucteMbl ¢ aHATOTOBBIMU BUAAMH HMITYITBC-
Ho#t Monymanuu. Kpome UBM B kauecTBE aapecHOro K0Ja MOXKHO HUCTIONb-
30BaTh BPEMCHHOH (MHTCPBAJIBbHBIN) KOJ, B KOTOPOM MPU3HAKAMHU agpeca
SIBJISIEOTCSI BPEMECHHBI ¢ MHTCPBAIBI MCKAY UMITYTbCAMH.

Bonpochl 4na caMmoOKOHTpons

1. Kaxoil npHHIUI pa3acacHAs] KAHAJIOB HCIOIb3YIOT B ACHHXPOHHBIX CHCTE-
Max nepeaayun uaopmanm?

2. INosicaute ipuHOUI (POPMHUPOBAHUS YACTOTHO — BpeMeHHO/ ro aapeca.

3. UTo mPEACTABISCT COOOM YACTOTHO — BPEMEHHA ST MATPHIA?

4. HapucyiTe CTPYKTYPHYIO CXEMY H HOSICHAUTE pab0Ty BBHIXOAHOW YaCTH Iie-
PEOArOIIETO KaHATIA C KOACPOM aapecoB.

5. Hapucyiite CTpyKTYPHYIO CXEMY H IOSICHUTE paboTy MPHEMHOTO KaHaa C
JEKOACPOM aapeCOB.
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6. Kaknm 006pa3zoM OCyIIECTBIIETCS CMEHA aJpeca B ACHHXPOHHBIX CHCTEMAX
cBs3u?

3.7 PempaHcnsiyuoHHbIe NTUHUU Cesi3u

O6wue cBepeHusi

Bospacraromas notpeGHOCTh nepegaun GONbIINX MOTOKOB HMH(pOpMa-
LM 32 MAJIOE BPEMS € IPUEMIIEMBIM KaueCTBOM MPUBOJUT K HEOOXOANMO-
CTH TIOBBIIIATh YaCTOTY PAAMOCUTHAJIOB, HCITONB3YEMBIX B KaueCTBE HOCH-
tenst nHpopMaumy. [1oBBIIEHNE YacTOTH TO3BOILICT YBEIMYUTD KOTHIC-
CTBO YAaCTOTHBIX KaHAJOB, MOBBICHTh CKOPOCTh IMEpeaadd HHPOPMALIUH,
VMCHBIINUTh Macca-TrabapUTHBIC XapaKTepUCTHKU ammapatypel U T.4. On-
HaKO C YBEIWYCHHEM HYacTOTHl PAAWOCHTHATIOB VMEHBINAECTCA JATBHOCTB
PaanOCBA3H H B MpEAenax 3eMHOH aTMocdepsl LU JHANa30HOB VIBTPAKO-
POTKHX BOJH OHA OTPAaHHYMBACTCA IPEAeIaMy IpsMoi BuanMoctu. Ecre-
CTBEHHO, 3T0 oropuaet paspadorunkoB PTC 1M, Tak kak OHH MMOMHAT U3
VPOKOB IIKOJIBHOH reorpaduu, 4to 3eMis MOYTH KPYIrias U JalbHOCTb
MPSIMOW BUIUMOCTH OIPEACTAET IUHUS rOpru30HTa. OHU MOMHAT TAKXKE TO,
YTO YEM BBIIIC TOYKA HAOIIOACHUS TEM Janblle THHUA ropu3oHta. OTcro-
Ja MO>KHO CETaTh BBIBOJ. JUTS VBEITUUCHHUS JATBHOCTH CBSI3H HCOOXOIUMO
TOJHUMATh MEPEJAIOINe U IPUEMHBIE AaHTCHHBI, HCIIONB3YEMBIC B KaHAJE
cBs3u. OHAKO, AAXKE CAMBIE BBICOKHE 3€MHBIC COOPYKEHHS 00CCIICUHBAIOT
YCTOHYHBYIO PaJuOCBA3b HA JaidbHOCTAX npuMepHo 100 kM. Mampreiimee
VBEIHYEHHUE JANbHOCTH PAIMOCBI3H MOXKHO PEaTM30BaTh IOCIEN0BATETD-
HOM pETPaHCIALMEN CHUTHAIOB C IIOMOINBIO HA3E€MHBIX PETPAHCIATOPOB
WJIH Pa3MEIIATh annaparypy Ha oOBEKTax HE CBA3AHHBIX C 3€MHOH MOBEpPX-
HocTbio. [lepBoc HanpaBicHUE NPUBENIO K pa3paboTKe HA3EMHBIX Paguope-
JICHHBIX THHHH CBA3H, 4 BTOPOE — K pa3pabOTKE CIYTHHKOBBIX PETPAHCIIA-
LIMOHHBIX JTUHHN CBSI3H,

Wnes perpancisuun Oblla H3BECTHA YEIOBEUESCTBY € APCBHUX BPEMEH,
Korga ompeacaéHHyr uHpopManuno (HanmpuMep O MPUOIMKCHUU Bpara)
IepeaaBaId ¢ IMOMOIIBIO KOCTPOB, PA3MEIIEHHBIX B MPEAETax BHIUMOCTH
MEKIY TTOCIEAOBATEBHO PACTIONOKEHHBIMH ITYHKTaMH.

B 18 Beke B Poccnu ObLT HOCTPOCH U YCIEINHO ACHCTBOBAN MPABUTEb-
CTBCHHBIH  omTuueckuit  tenerpad  cemadopHoro  THma  MEKIY
C IletepOyprom u Bapmasoit. Ha paccrosaun 1200 kv ObLTH pa3MeICHBL
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150 peTpaHCIAIUOHHBIX MYHKTOB, OOCTYKUBAHHUEM KOTOPBIX 3aHUMAIHCh
2000 gyemoBek. MICXODHBIM TTYHKT HAXOAWIICSA HA KPBIIIC OJHOTO U3 3IAHHHI
3UMHEr0 ABOPIA B BHAC OAITHH, HA KOTOPOU Pa3sMEINAIUCh 3JICMEHTHI CE-
madopa, CoOeaAMHEHHBIC MEKTY COOOH ¢ MOMOIIBIO MAPHUPOB. PasmuaHbie
MOJIOKCHUS 3JIEMEHTOB 0003Hauaau OYKBBI, CIIOBA, THIIOBBIC MPEITOKE-
Hust. McxoaHoe mogoKeHUe 31eMEHTOB OblIo B BHAC OykBbl 1. B Oammne
ObLT MEXaHU3M, IPUBOASIIHN B ABHKCHHE 3TH 3NEMEHTHL. TaM jke Haxoau-
JHCh OOCITYKUBAIOIIUH NIEPCOHAN U ONEPaToOp, KOTOPBIH OTAABAT KOMaHbI
Ut opMHUpOBaHUs Pa3THIHEIX 3HAKOB. Ha mpuéMHOM nyHKTE onepaTop ¢
MOMOIIbIO MTOA30PHON TPYOBI ONPEEIIS MONOKEHHE 3JIEMEHTOB ceMadopa
U OTAaBal KOMaHAy Al (OpMHPOBAaHUS NMOAOOHEIX 3HAKOB Ha cemadope
CBOCTO MYHKTA U T.J.

Pasmemmenue perpaHCIILMOHHON TEICBU3HOHHOHN ammapaTypsl Ha 00b-
CKTaX HE CBA3AHHBIX C 3¢MHOH MOBEPXHOCTBIO B HAINCH CTPAaHE BIEPBBIC
ocymectBud B 1957 r. Ammapatypa, yctaHoBieHHas Ha camonérax JIM-2,
¢ Beicotel 4000 M mpom3BOANIA TCICBU3NOHHYIO TPAHCILIHIO MCPOTIPHSI-
THH MOCKOBCKOTO MEXAYHAPOJHOTO MOIOAEKHOTO (PECTUBAIS HA TOPOAa
Kues, Munck u CmoneHCK. 3pUTEIH 3THUX TOPOI0B OJHOBPEMEHHO ¢ MOCK-
BHYAMH MOTJH CMOTPETh (PECTHUBATBHBIC MCPONPHATHS B PEAIbHOM Mac-
mTabe BPEMCHH.

HaseMHble paguopenenHble JIMHUN CBSI3U

B coBpeMEHHBIX HA3EMHBIX PaIUOPEICHHBIX THHUSX CBSA3H PaJHOCHTI-
HaJbl, IPUHATHE OAHOW craHiuel, Hampumep C-1 ma puc.3.35, ycunusa-
IOTCS, & TP HEOOXOTUMOCTH MPOXOMAT NOMOTHHTEIBHYIO 00paloTKy, U
nepefarTed K creayiomei crannuu C-2, Haxoadmielics B mpeaenax mpsi-
MO BUAUMOCTH, a 0T He¢ Kk C-3 m T.1.

VmpomneHHas CTPYKTypHas cxema

ey .03 PaaMoOpENCHHON TTHHUM, vcocm;[meﬁ H3
/1/’ \ aByx okoneuHbix cranuui OC-1 u OC-2
. C-4  u nByX mpoMexyTouHbx cranuui [1C-1

u I1C-2, npuseacHa Ha puc.3.36. B co-

CTaB OKOHEYHBIX CTAaHIMH ITOMHMO ITe-

Puc3.35 Hasemnan paguopeneinan  peaataukoB [1 u npuémuukos [Ip Bxo-
JUHUA CEAZM. it uatepdeiicst UD, cBsaspiBaromue ux

C BHEIIHHUMH CPEACTBAMHU CBA3H. B naH-

HOM IpUMEpE MOKa3aHa CBA3b C aBTOMATHYCCKUMH TEICQOHHBIMH CETIMU
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ATC, a taxke tenenentpamu TL. B unTepdetice rpynnoBbie CUTHATBI TC-
7eoHHBIX aOOHCHTOB M CHEKTPBI TEICBH3HOHHBIX HPOrpamMM OObCIUHS-
IOTCS B COUHBIH MOXYTHUPYIOIMUI CICKTP, T.¢. uHTEp(eiic mpeacraBiset
coboli anmapaTypy YIUIOTHEHHS KaHAJIOB.

Puc.3.36 CTpykTypHEA CHeMa PAOHOPENeAHOR NHHWKM CEAZH.

Ha OTACIBHBIX CTAHIUAX, HA3BIBACMBIX Y3JIOBBIMU, BO3MOXKHO BBIACIIC-

HHUE U OTBETBJICHUC YaCTH KAHAJOB CBA3H C MOMOIUBIO anmapaTypsl BeIAC-
acuaus AB, kak 310 mokasano Ha puc.3.36 amns cranuuu [1C-2. Jta amnapa-
Typa MO3BOJICT TAKKE BBOAUTH HOBBIC KAHAJBI, KOTOPEIC MOTYT OBITh Ha-
npasicHsl B 00 cToponsl oT [1C-2. B yacTHOCTH BBIACICHHUE TEICBU3HOH-
HOTO KaHaia IMO3BOJIET OCYIIECTBIATh 3aTEM TEICBH3HOHHVIO IEpenatdy
yepe3 MmepeJaTdrK, PacroNoyKEHHBIM B HACEIEHHOM ITYHKTE Ha Tpacce pa-
JHUOPEICUHON JIMHUU.

[lepeaatunk OC-1 uznyuaer MOAYIHPOBAHHBIC PAIHOCHTHATIBI C Jac-
ToToH f;, a mepegaruuku [1C-1 manyqaror B Hanpasiaeauu OC-1 u I1C-2
PAAUOCUTHANBI C YACTOTOH f5. ITO 00JIeryaeT pas3psia3Ky MEKIY MepeaaTdu-
KaMH M TPUEMHUKAMHU Kaxaou cranuud. llocnexyromue cTraHIUN MOTYT
HCIIOIB30BATh 3TH )K€ YaCTOTHI, TAK KaK OCYIIECTBISAETCS IMPOCTPAHCTBEH-
Has PasBs3Kka 3a CYET KAK MHUHHMYM JBOWHOT'O PACCTOSHHUS MEKIY CTaH-
LUSMH, HCTIONB3YIOMMMHU OJHHAKOBBIC YACTOTHI.

B HekoTOpBIX cnydyasx pagdOCHUTHANBI MOTYT PACHpPOCTPAHATBHCA Ha
paccTosiHus OombIue npsaMoi BuguMoctd. Toraa nHTepdEepeHINA CHTHAIOB
Ha BXOJC NMPHUEMHHKA MPHHATHIX HE TOMBKO OT MEPEIATIHKA CMEKHOU
CTaHLMY, HO U OT mepeaaTynka onee oTAAIEHHOW CTAaHIMH, PabOTAOIINX
HAa OAMHAKOBBIX YaCTOTAaX, MOJKET MPHUBECTH K UCKKCHHIO MEpeaaBacMon
nHpopmanun. B 3TOM crydyae HCIOIB3YIOT 3Ur3aroo0pa3HOe PacmonoxkKe-
HHE CTAHLIIMH HA HEKOTOPBIX YYACTKaX PaAUOPEICHHON IMHHUM, KaK 3TO IO-
kazano Ha puc.3.37. M3nyuenue nepenarunka craniuu [1C-1 Ha wacToTe f;
OyACT OPUCHTHPOBAHO B HAIMPABICHHU TOYKH B M HE MOMAAET HA BXOX
mpuémunka craniuu 11C-4. Manyuenue nepeaarunka cranuuu [1C-4 Ha
4yacTore /> OVAET OPUCHTHPOBAHO B HAIPABICHUH TOUKU C M HE MONaiET Ha
Bxoj npuémauka craniuu [1C-1.
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Ecnn Mexay craHmmsaMy paguopeneiiHON JIMHAN UMEIOTCS BO3BBIIICH-
HOCTH UK TopHl (puc.3.38) Ha KOTOPBIX Pa3MEINCHUE CTAHLHHA MO KaKUM-
au00 MPUYHHAM 3aTPYAHUTEIBHO, TO UX MOXKHO OOOWTH, MPUMEHAS Tac-
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Puc.3.37 3urzaroobpazHoe pacnonoXeHue CTaHuMA
PasHOpEeneRHOA NTHHUK CEAZM.

cusHble perpaHcaaTops! [1P-1 u TIP-2 B Buae mMeTammM3upoBaHHBIX OTpa-
KaTenel PaguoBOIH MIomaabko 30 — 40 M”.

Jis mepeaadu B OAHOM HANPABACHHUH 2-X WM OONEE TEICBU3HOHHBIX
MporpaMM U GONBIIHX MOTOKOB APYroi WH(OPMALUH HA KaKIOW CTAHIIUU
YCTAHABJIMBAIOT MO0 HECKOMBKO MEPESAAIOLINX U MPUEMHBIX KOMITJICKTOB all-
naparypei, pabOTAIMUX B Pa3HBIX 4YACTOTHHIX KaHajgaX. COBOKYIHOCTb
00opymoBaHUs, OOCCIICUMBAIONIAS CBA3b B KAXKIOM HAITPABJICHHH IO OJHO-
My PaJArOYaCTOTHOMY KaHATy, HA3bIBACTCS CTBOJOM PAJHOPCICHHON JIH-
HUU.

Anmapatypy CTaHUMH paauope-
JCUHBIX JTUHHUHA Pa3MEINAIOT B OOIIHMX
MOMCIICHUSIX U O0CCICUHBAIOT 00-
UM 3JICKTPOOOOPYAOBAHUEM, OX-
JAQKICHUEM, O0IUM OOCITY:KHUBAHH-
AP N2 1 em. TlosTOMy CHCTEMA M3 HECKOTb-
KHX CTBOJIOB TrOpa3io ACIICBIC, YeM
HECKOJIBKO OTACABHBIX PaIHOPEICH-
HBIX JIUHUH. 3HAYUTCIBHYIO SKOHO-
MHIO AaéT MCIIOIB30BAHNE OJHON AHTCHHBI JJIS1 HECKOJBKUX CTBOMOB. [lmst
MOBBIIIICHUST HAAEKHOCTH PAOOThI JIMHUU HA CTAHIMSIX PA3MEINAIOT TAKKS
Pe3cpBHBIC KOMIUICKTHI ammaparypei. Kpome Toro, mmeercs ammaparypa
CIy>KCOHOU CBsI3W, armaparypa A1 AUCTAHIIMOHHOTO YIIPABICHUS, aBTO-
MAaTHYECKOTO KOHTPOJIS U T.11.

PaccrosiHus MexIy CTaHLUSIMU 3aBUCST OT BBICOTBHI, HA KOTOPOH pac-
MOJIOKEHBI AHTCHHBI. [{JIs1 OTHOCHTEIPHO POBHOM MMOBEPXHOCTH PACCTOSHUE
MOKHO ompeaenutb u3 puc.3.39, rae odosznaucHo: R = 6370 km — cpeauuit

ne-1

Prc.3.38 Tpumen Monon x0EaHHA NACCHEHELX
DETRAHCAATOPOE.
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paauyc 3emnu; /U hy — BRICOTHI PACHONOKCHUS aHTCHH A U A COCSAHUX
cranimit. [Ipenmonaraercs, 4To mpsiMast JUHHSL, COCTOSINAS U3 OTPE3KOB d)
U d, ¥ MOKA3BIBAIOIIAS TPACKTOPHIO PAAHOCHTHAJIOB, MOYTH KacaeTCs 3eM-
au. Ilpumenss teopemy [ludaropa u yuursiBas, 4To BBICOTHI QaHTCHH A U
h, MaJibl O CPABHEHHUIO C PaanycoM 3eMiu R, MOXKHO OMPEIACTUTh MAKCH-
MaJIbHOE PACCTOSHUE MEKTy AHTCHHAMU

D=dy+dy= \2R (Ji +[h,), (3.17)

WM TPUOTH3UTETBHO
D=35(Jh +h). (3.18)

rae DD — B KHJIOMETpax; /- B METpPax.

Hampumep npu 4 = h, =30 M, D = 40
KM. JHAUUTCIBHOC VYBCIMYCHHE BBICOTHI
noabEMa AHTCHH PE3KO VBEIUYHBACT CTOH-
MOCTb COOPYKCHHH AT UX Pa3MCIICHHIL.
[TosToMy paccTOsSHHE MEXKAY COCCTHHUMH
cTaHIMsIMH 00bIuHO HE mpeBbimact 40 — 60 Puc3.33 Konpeganenvn
KM. YBEIMYEHHE JATBHOCTH CBS3H MOXKHO  paccTOAHWA MENLY CTAHLM AMM
JOCTHYb, pa3MeIias AaHTCHHBI HA BBICOTHBIX
COOPYKCHHSAX, HA CCTECTBCHHBIX BO3BBI-
LICHHOCTAX — Ha XOIMax, ropax.

B paauopeneiHbIX TUHUAX HCIONB3YIOT CAHTHUMETPOBBIC BOJHEL, B OC-
HOBHOM B patione 3-7,5 cm. [lpumenenue 60ee KOPOTKUX BOIH MTO3BOMTHIO
Obl 3aHATH OONEe IMUPOKUE MOJIOCH YacTOT U COOTBETCTBCHHO YBCIHYHTD
MPOMYCKHYIO CIIOCOOHOCTD JIMHUH, & TAIOKE YMEHBIINUTD Pa3MEpPhl U CTOH-
mocTh aHTeHH. QTHAKO HA BOJTHAX KOPOUE 5 CM YCHIIUBACTCS MOTJIOIICHUES
paauroBoaH B atMochepe, ocobeHHO mpu ocaakax. [losTomy B muHHSIX 3HA-
YUTETBHON MPOTKEHHOCTH UCIIONB3YIOT ITOJIOCH 4acToT B paiioHax 4 [T
n6ITo

JIns yMeHbLIEHUsT MELIAIOIIero ACUCTBUS MepenaTiyuka Ha Mpu-
EMHUK TOH K€ CTAHIIMH MPUMEHSIOT 10 BO3MOKHOCTH OO0JbIIOE pas3-
HECEHHUE YacTOT Mepenavn U npuéMa Kaxaoro creosa. s stoit xe
LEJTN UCTIONB3YIOT Pa3AeICHHE PAIUOBOJIH IO TOJIIPU3ALNHU. DTO 1a-
€T BO3MOKHOCTb NPUMEHATh OJIHY AaHTECHHY KakK AJA ONpuéMa, Tak U
U1 mepenadn paauocurHaios. IlpaBaa, Takoe ynpolIeHUe MPaKTH-
YECKU BO3MOYKHO TOJIBKO MPU HEOOBIIOM KOJUYECTBE CTBOJIOB, U
KOT/Ia Pa3HOC YaCTOT MEXKAY HUMU JOCTATOYHO OOJBIIOH.

Aq dq do

paaMopeneiHOR TUHHK CEAZM.
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CnymHukoeble JIUHUU cesi3u

O6buwue ceedeHusi

B 1965 r Obin 3amyiieH MEPBBIA COBETCKHH CIYyTHUK—PETPAHCISITOP
«MomnHusy», MpeAHA3HAYCHHBIN 111 obecnieucHus TenedOoHHOU, Tenerpad-
HOU M TEICBU3MOHHOW CB3H MekAy MockBoil u paiioHamu Cubupu u
HanpHero Boctoka. [IBIDKCHHE CIIYTHUKA OCYLIECTBISIOCH MO BBITAHYTOU
SJTUNITHYCCKON OpOHTE ¢ aroreeM B CEBCPHOM MHONyIIApPHH. ANOred co-
cramsin 40000 kM, a mepureii — 500 kM, HAKJIOH OPOUTHI OTHOCHUTEIBHO
II0ckoCcTH 3kBaropa — 63,47 Ipu takoii opbure n3 2-ro 3akona Kemepa
CIIEAYET, YTO OTHOCHTEIBHO HEMOJABHKHOTO 3EMHOI'0 HaOMIOAATENs YIIo-
Bas CKOPOCTb JBHJKCHHS COYTHHKA B amoree OVACT 3HAYUTCIBHO MEAJICH-
HEE, YeM CKOPOCTh B TICPHIEeE.

Bbrina BeiOpaHa Tak Ha3piBaGMasi CHHXPOHHAS OpOUTA ¢ MEPUOIOM 00-
pamieHus cryTHUKA 1 o5=12 1. CHHXPOHHOCTh 3aKTFOYAIACh B TOM, YTO IIC-
puoa oOpatneHus ObLT KPATeH BPeMEHH 000poTa 3€MITH BOKPYT CBOCH OCH.
ITO JaNI0 BO3MOKHOCTh OCYIIECTBIIATh CCAHCHI CBSI3H B OJHO U TO JKE BpE-
Ms CyTOK. JITUTENBHOCT CEaHca CBS3H, MPH YKA3AHHBEIX XapaKTCPUCTHKAX
JBIDKCHHS CIYTHHKA, COCTaBasut 8—9 u. Jlms oOecnedeHus: mOCTOSHCTBA
CBsI3U HEOOXOIUMO UMETh Ha OPOUTE HE MEHEE TPEX CIYTHHUKOB C BPEMCEH-
HBIM CABHIOM 7— 8§ 4.

Hns mpuéma peTpaHCIUPOBAHHBIX COYTHUKOM CHTHANOB ObLT paspabo-
TaH CJAOXHBIA KOMIUICKC Ha3eMHOU ammaparypel «Opoutay. [lapadomuye-
cKas TpHEMHAS AHTCHHA KOMILICKCA, W3TOTOBJICHHAS H3 CICLUATBHOTO
AJTIOMHUHHCBOrO CILIaBa, UMeeT auametp 12 M U maccy 5 TOHH. AHTCHHA
JODKHA CONMPOBOXKAATh MOCTOSIHHOC IBH)KCHHCE CIYTHHKA, U TIO3TOMY OHA
COJCPIKHT CIOKHYEO CHCTEMY aBTOMATHYCCKOTO M PYYHOIO HABCACHUS U
compoBoxacHHU. Tak kak OOPTOBOHW mepeiaTyuKk cnyTHHKA «MomHU)
HMMEJT BBIXOAHYIO MOIHOCTE Beero 40 Br, tpeGosanock obecreueHUe Bbi-
COKOHM YYBCTBHTCIBHOCTH MPHUEMHHUKA HA3eMHOro komruiekca. Hms storo
Ha BXOJC NPUEMHOU ammapaTyphl VCTAHABJIUBAIU CICHUATBHBIA MaIomy-
MAIUNA NApaMETPUUCCKUN YCHIUTEIb, OXJIAKIACMBIM SKUIKHM a30TOM.
Bec Bcero HazemsOro xoMruiekca coctasist S0 TOHH.

JKCIUTyaTalus TaKoH THHHUU CBA3H TPEOYET OOIBIIOr0 KOMTHICCTBA BbI-
COKOKBATH(HUIUPOBAHHEIX CICLHATHCTOB. OJKCITYaTAlHs YCIOKHACTCS
TAKKE TEM, UTO ABIIKCHHC CIYTHHKA HA OPOUTE MPHUBOANUT K U3MCHECHHUIO
HECVINECH YacTOThl MPHHUMACMEBIX CHTHANOB 3a cuéT 3ddekra Homnepa u
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3HAYUTCIIFHOMY H3MEHCHHUIO YPOBHS CHUTHAJIOB IPH H3MCHCHHH PACCTOS-
uust. Jddexr Hormaepa 0COOCHHO OCIOKHICT MPHUEM Y3KOIMOIOCHBIX Pa-
JUOCHUTHAJIOB, IPUBOJNUT K CHIKCHHUIO MIOMEXOYCTOWYMBOCTH HPUEMA, MO-
JKET UBMCHATh YacTOTy MOAyIHpyviommx koneOanui. Kpome Toro, mpu
VXOJE COYTHHKA W3 30HBI BHIUMOCTH, HEOOXOIMMO OCVINECTBIATH MEpe-
KIIIOUCHHE annapaTypsl ¢ OXHOI'O CIIYTHUKA HA JPYTou.

Em¢ B 1945 r uzBectsiii mucateab—pantact Aptyp Kiapk Beickazan
MEBICTh 00 HCIIOIB30BAHHUM CBS3HBIX CIYTHHKOB Ha I'€OCTALIMOHAPHOH Op-
oure. Takas opbuta nmeer GopMy OKPYKHOCTU M JICKHT B TUIOCKOCTH 3K-
Baropa Ha BbicoTe 35875 xm. CHyTHHK, HAXONAIIUICA HA Takoi opOHTe,
OVACT UMETh IEPHOA OOpAIICHHUS PABHBIA 24 Yaca, U MO3TOMY ISl HEMOA-
BIDKHOTO HAOMIOAATENsl Ha 3EMJIC CIYTHHK KAXKETCS HEMOABIKHBIM, 3a-
BHCIIIUM B CTPOTO OMPEIACICHHON TOUKE HEOOCKIIOHA.

Tak nmouemy € HE CTaNH BHIBOAUTh CITyTHUKH—PETPAHCIITOPHI HA TCO-
CTALIMOHAPHVIO OPOUTY, BMECTO BBITAHYTOU 3aunTuueckoi? B To Bpems
HE OBLTO MOAXOAMIICH pakeTsl. IlepBbic HCKYCCTBEHHBIE CITYTHUKU 3EMITH
(MC3) BbIBOAMINCH HOCHUTCISIMH, MOIIHOCTH KOTOPBIX HE XBAaTAIO ISt
BBIBOJA I'Py3a HA reOCTAUOHAPHYIO0 opOuTy. Yepe3 HECKOIBKO IET KOCMHU-
YEeCKOH 3pBI MOSBUIHCE OOJICC MOIHBIC HOCHTENH, KOTOPHIEC, JOMOIHHUB OT-
JEITBHBIM PA3rOHHBIM OJIOKOM, VK€ MOKHO OBIJIO HCHOIb30BATh A BBIBO-
Ja CIYTHHKOB Ha TCOCTALMOHAPHYIO opbuty. CHavana pakeTOHOCHTEINb
BBIBOAHUT CIYTHUK HA MPOMEKYTOUHYIO OPOUTY, & 3aTEM € MOMOLIBIO Pa3-
TOHHOro OJI0Ka — Ha reOCTALMOHAPHYIO. B Hammell ctpane BIepBEIC HA Teo-
CTALIMOHAPHYIO OPOUTY OBLI BEIBCICH CITyTHUK— PETPAHCIIATOP 26 OKTAOpS
1976 r.

Hcrnonp3oBanne reocTalimOHapHON OPOUTHI AJTsl CITyTHHKOB— PETPAHC-
JATOPOB UMECT PsiA BAKHBIX MPESHMYLICCTB [0 CPABHCHHIO C APYTHMHU BH-
JamMu opouT:

* CBS3b CO CIIyTHUKOM OCYIICCTBIACTCS HEMPEPBIBHO, 0€3 HEOOXOoAH-
MOT'0 TIEPEKITIOYCHHUS C OTHOTO CITYTHUKA Ha APYTOH;

* 3HAYUTEIBHO VIPOLIACTCS YCTPOWCTBO M IKCILIyaTALMs HA3EMHOTO
KOMILICKCA, T.K. HE TPeOVETCsA HEMPEPBIBHOTO CIECKEHHS 32 CIIYTHHKOM;

* OTCYTCTBYET WUJIH CTAHOBUTCS OUCHD MAJIbIM YACTOTHBIM COBUT CUTHA-
na u3—3a sddekra Homnepa;

* HCH3MCHHOC PACCTOSHHE OT COYTHHKA A0 3eMi OOCCHEYUBACT I0-
CTOSIHCTBO VPOBHS CUTHANA HA BXOJAC MPHUEMHBIX VCTPOUCTB;

267



* 30HA BUJMMOCTH CIIYTHHKA € 3EMIIH COCTABIACT OKOJIO TPETHU 3EMHOU
MOBEPXHOCTH M TPH CIYTHHKA MO3BOJSIIOT CO3JATh II00ATBHYIO CHCTEMY
CBSI3U;

* IOBBILIACTCA HAAEKHOCTh CHCTEM BIICKTPOIMUTAHUS, OCKOIBKY CITYT-
HUK HAaXOAUTCS BHE PAaJUALMOHHOTO MONS 3EMIIH, BPEIHO BO3ICHCTBYIO-
LICTO HA €ro COTHEYHbIE OaTapeu.

HewmanoBaxkHoli mpoOnemoli B 00NacTH KOCMOHABTUKH SIBISICTCS YTH-
JAU3anys OTCIYKUBIOIUX CBOH CPOK KOCMHUECKHMX ammapatroB. OObYHO Ta-
KHC CITYTHUKH MOCTCIICHHO NPUOMIKAIOTCS K 3EMIIC M CrOparoT B aTMO-
chepe. OaHako MHOrIAa MPOUCXOANT MAJACHUC OCTATKOB allapaTtoB B ca-
MEBIC HEMOAXOAALIME A 3Toro Mecra. ['eocranumoHapHas opOHTa M TYT
nMeeT cBoM mpenmymiectsa. [locne mpuHsATHA pemcHHS 00 OKOHYAHWN
SKCIUTYaTallK CITYTHUKA, OH HA OCTATKAX FOPIOYErO MEPEBOAMTCS HA TaK
HA3BIBACMYIO «KIAAOHMIICHCKYIO OpOUTY», KoTopas pacnonaraerca Ha 200
KM BBIIIC T'COCTAMOHAPHOU. 31eCh CIYTHUK HE MPEIACTABIICT HUKAKOU
OMACHOCTH A7 CBOMX coceacH no opoute. Kpome Toro, mocne nposeaeHus
TAKOW KOPPEKLMH OH IMOCTEIICHHO OYIET YAATATHCSA OT 3EMJIH, TOrAa Kak
HAXOICh HIDKE TCOCTALIMOHAPHOM OPOUTEI, OH MpUOMIKancs Obl K 3emIie.

K HemoctaTkam peTpaHCIAIUK CUTHAIOB ¢ MCOCTALHOHAPHON OpPOUTHI
MOYKHO OTHECTH TO, YTO Ha BBICOKHX IOTUPOTax (> 73°) reoctallioOHapHBINA
COYTHUK BUACH MOJ MAJNBIMH VIJIAMH M COBCEM HE BHJCH Y MOMOCOB. M3—
3a MajbIX VITIOB CIIYTHUK 3aTCHACTCS M YBECTHYHBAKOTCS IIYMBI B IPUEM-
HOW AHTCHHE CHUCTCMbI OOPTOBOM CTAHIMH, CO3JABACMBIC H3TYyYCHHEM
3emnu. YTIIBI YMEHBIIAKOTCA TAKKE C YIAICHHEM IO JOJTOTE TOUKH MPHUE-
Ma OT JOATOTH CIYTHHKA.

HdpyruM $akTopoM, OCIOKHSIFOIIUM SKCIUTYATALHEO [COCTAIHOHAPHBIX
COYTHUKOBBIX THHHUH CBS3H, ABILIETCS TO, YTO BCICACTBUE HE chepraHOCTH
3eMIIH, HETOYHOCTH BBHIBOJA CIOYTHHKA HA OPOHTY, a TAKOKE MEPEMECHHOTO
BIHMSHUS Ha Hero rpaButatuoHHbix ciil JIyael u ConHIa, monoKeHHe Koc-
MHYECKOT'0 anmnapara B MPOCTPAHCTBE OTHOCHUTEIBHO 3eMITH BCE JKE HEIO-
cTosHHO. OH COBEPIIACT CIIOKHBIC TAPMOHUYECCKHE TOJOBBIC H CYTOUHBIC
konebaHus, KOTopbie ¢ 3eMIIN HAaOIIOAAIOTCS B BUAC U3MEHSIOLICHCS BOCh-
MEpku. Ctabunm3anus MONOKEHHS CIYTHUKA OOECIICYMBACTCS NMPHMCHE-
HUEM Ha HEM crenuanbHbiX gpuratenci. JonmycTumas HecTaOUITBHOCTB
MOJIOKCHUS CIIYTHHKA HAa OpPOUTE ABIICTCA OJAHHUM W3 BKHBIX €ro mapa-
METPOB H PErIaMCHTHPYETCS COOTBETCTBVIOLIUMH MCKAYHAPOIHBIMH CO-
[IaleHUSIMA. B Hacrosmee BpeMsi AOMYCTHMOH CUHTACTCS HEcTabWIIb-
HocTb 0,1°, ueMy Ha reocTaliOHAPHOU OPOUTE COOTBETCTBYIOT KOMeOaHMUs
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COYTHHUKA B MPOCTPAHCTBE OKOMO 150 kM. JTOT mapamerp VUHTHIBACTCSA
MPH BEIOOPE M MPOCKTHPOBAHUH HA3CMHOH AHTCHHEL.

Emé¢ oxnoli mpobmemMoii SBISIETCS PACHOIOKCHHE KOocMoapoma. Yem
OH Jalblli¢ HAXOOUTCSA OT OCH JKBATOpa, TeM Oonee MOIIHBIN Tpedyercs
HOCHUTETb, UYTO VBEITHIUBACT 3aTPATH HA BEIBCACHUC CIIYTHHKA.

HecmoTps Ha BBIIENIEPCUNCICHHBIE HEAOCTATKH, SKCIUTYATALMS TIeO-
CTALIMOHAPHBIX CIIYTHUKOBBIX JTHHHUN CBS3H OKYIIACTCS ACILICBU3HOU U MPO-
CTOTOH MOCTPOCHUS MPUEMHOM anmnapaTypsl.

Haubonee cymecTBeHHBIMH NPoOIeMaMi CIIYTHUKOBBIX CHCTEM CBSI3H
ABILIIOTCA crabas MOMEXO3alMIIEHHOCTh, BIMSHHAE aTtMocdepsl Ha pac-
MPOCTPAHCHHE PAIUOBONH U 3HAYUTEIBHAS 3aCPHKKa PAAUOCUTHATIOB.

Kax wu3BeCTHO, MOMEXOZAIMUIIEHHOCTD XaAPaKTEPU3VIOT OTHOLICHHEM
CHUTHA/IIYM Ha BXoA¢ NpuéMHNKa. OrpoMHBIC PACCTOSHHUS MEXKIY 3€MHBI-
MH CTAaHUHSMH U CITyTHHUKOM SBIDIIOTCS HPUYHHOW TOTO, YTO 3TO OTHOLIEC-
HHUE OYCHb MaJo, TOpa3fo MCEHBINE, YeM Uil OONBIIMHCTBA HA3CMHBIX pa-
JUOpPENCHHBIX cucTeM CB3H. Jng obecreucHus NPUEMIIEMOro KavecTBa
nepenaBacMoil HHpopMaIK HCIOIb3YIOT OONBINNE AHTCHHBI, MATIOLIYMS-
LIHE 3JICMEHTHI, CIIOKHBIC TIOMEXOYCTOHIUBEIE KOAB! U T.I1. OcoGeHHO oCT-
PO 3Ta mpoblieMa OIYINACTCS B CHCTEMAaX MOJABHIKHOH CBS3H, TaK KaK B
HUX MOTYT OBITh OTPaHUYCHHS HA Pa3Mepbl AaHTCHH M Ha MOIIHOCTB Mepe-
JaTIHKA.

[ornomenue paanocursana B atMocdepe 3aBUCHT OT €ro YaCTOTHI.
Makcumym noromnenus npuxoautcs Ha 23,3 [Ty (pesoHaHC BOASHBIX Ma-
poB) u 60 I'T'y (pezonanc kucaopoga). B 1iemoM moraomeHue CymecTBEHHO
CKa3BIBACTCS HA PACHPOCTPAHCHHUC CUTHAIOB ¢ wactotod Beime 10 T'Tm.
Kpome mormomenunst Ha pacnpocTpaHeHue BiusieT 3(GQEKT 3aMHpaHus,
MPUYHHOH KOTOPOTO SIBILICTCS pasnuyue B Ko3(uuueHTax npenoMieHus
cnoéB aTMochepsl.

CusipHOC BIHSHHE HAa PACIPOCTPAHCHHE PATUOCHTHAIOB OKA3BIBACT
nonochepa. K nonochepusim 3dpderramM 0THOCAT MEPIIAHKE, TOTJIOICHHUE,
JUCTICPCUIO, W3MCHCHUEC YACTOTHI, BPALICHHE IUIOCKOCTU TMOJSPH3ALMY.
Onnaxo Bce 3tu 3 deKThr 0Caa0IMIOTCS C YBEIUICHHUEM YaCTOThHl CUTHA-
noB. Jng curHanos ¢ gacrotam# Beimie 10 I'T ux BAUSHHEC HEBETHKO.

[Ipobnema 3amepKu PacpOCTPAHCHHUS CHTHATOB TaK WM HHAYC 3a-
TParuBacT BCEC CITYTHHUKOBBIC CUCTEMEI CBs3H. Hanbomnpmen 3anepxkoi 06-
JaJAK0T CUCTEMBI, HCIIONB3YIOIINC CIIYTHUKOBEIH PETPAHCIIATOP HA TeoCcTa-
LUOHApHOU opOuTe. B 3TOM ciayuae 3aaepskka, 0OyCIOBICHHAS KOHCUYHO-
CTBIO CKOPOCTH PACHPOCTPAHCHUS PATAOBOIH, COCTABIACT MpUMEpHO 250
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MC, a ¢ Y4ETOM MYJIbTUILICKCUPOBAHUS, KOMMYTAIUH U HHCPLIMOHHOCTH
YCTPOUCTB 00pabOTKH CHUTHANOB OOIIast 3aJCP:KKa MOKET COCTABJIATH 10
400mc.

3aaepsKka PacmpoOCTPAHCHUSI HAMOOICE HEKEIATCIbHA B TIPUIOKCHUSIX
pCaTbHOTO BPEMCHH, HANPUMED, B TEIC(OHHON CBs3M, TAC Pa3HHUIA BO
BPEMCHU MEIKIY PEINTUKAMU A0OHCHTOB HE MOKET ObITh MEHbBINE 500 MC.

B HEkOTOpBIX CHCTEMAaX CHUTHAT ABAKIBI MEPSIAETCI YCPE3 CIYTHUKO-
BBIH KaHAJ CBSI3H U B 3TOM CITy4ae o0Imas 3a1eprKKa VIBanBacTCs.

Knaccugukayus cnymrhukoebix cucmemM cesizu

UacTe MOBEPXHOCTH 3EMIH, ¢ KOTOPOW CIYTHUK HAXOAUTCA B IOJE
3PCHUST HA3¢MHOH AHTCHHBI MOJ YIVIOM OONBINE HEKOTOPOW MHUHHMAIBHO
JONYCTHUMOU BETMYHUHBL, HA3BIBAIOT 30HOH BUAUMOCTH.

IMoBepxHOCTs 3eMIH, Ha KOTOPOH PACHONOKEHBI HJIM MOTYT pacloia-
raTbCs 3€MHBIC CTAHLUH JAHHOHM CETH CBS3H, IPU YCIOBHH HOPMaTbHOU
ux pabothl, Ha3pIBaCTCH 30HOW OOcmy:kuBaHUSA. COrnmacHO MEXKIYHAPOA-
HBIM COTTIAIICHUSM KQXKABIH CITyTHUK— PETPAHCIATOP MOXKET O0CTYKHBATD
TOJBKO CTPOTO ONMPEACIEHHYIO TCPPUTOPHIO, MPHIEM € JOCTATOYHO JKECT-
KAMH OTPaHHICHUAMHL.

[To oxBaTrIBacMOI TEPPUTOPHH, NPUHALICKHOCTH M HA3HAYCHHUIO BCE
COYTHUKOBEIC CHCTEMBI CBS3H Pa3ICidOT HAa MEKAYHAPOIHBIC, PEruo-
HAJBHEIC, HALIMOHANBHEIC M BEAOMCTBEHHBIC. MEXKIYHAPOIHEIC CHCTCMBI
MPCAHA3HAYCHB A1 OOCTYKUBAHUS PAa3IUYHBIX CTPaH, HAXOISIINHUXCS B
PasHBIX TOYKAX 3¢MHOU MOBEPXHOCTH. [IprMepoM Takux CHCTEM CIyXKat
cucremsl «MuTepenyTHuK» U «MHTEencaT («Intelsaty). nsa obcmyxuBanus
paza crpan 3anagHoi EBponsl u ctpaH, uneHOB ApabCKoil THrH, CO3IaHbl
COOTBETCTBCHHO peruoHanbHeic cuctemer «EBtencaty («Eutelsaty) wu
«Apabcat» («Arabsat»). HaunoHampHBIE CHCTEMBI 00CIYKHUBAKOT TCPPUTO-
puro oxHoro rocygapcersa. [IpuvepaMu HALMOHATBHBEIX CHCTEM SIBIISIEOTCS
cUCTEMBI «JKpan» B «MOCKBaY, VCIECIIHO 3KCILIYAaTHUPYIOIINECS B HAIICH
crpane ¢ 1976 . BeaoOMCTBCHHBIC CHCTEMBI HCIOIB3VIOTCS MHTEPECAX Ka-
KOro—Jnb0 BEIOMCTBA, CIYKOBI, GUPMEBI (HAITPUMED, BOCHHOT'O BEAOMCTBA,
METCOPONIOrHUSCKOM CIyKObI U T.11.).

ITo TexHUYECKON peanu3auyy CHCTEMBI CIYTHHKOBOU CBS3U Pas3AeisaioT
Ha!
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* (PUKCUPOBAHHYIO CIIYTHUKOBYIO CIYKOV, KOTOpas 00CCICUUBaET pa-
JUOCBS3b MEXKIY 3CMHBIMH PaJUOCTAHLMAMH, PACHONOKCHHBIMH B OMpE-
JCNEHHBIX MYHKTaXx,

* MOJBW)KHYIO CIYTHHKOBYIO CIY:KOY, KOTOpas OOCCIICUHBACT CBA3b
MEKAY TOABIKHBIMH 3€MHBIMH PaAROCTAHLIUSIMY;

* PaIUOBCINATEIBHYIO CIIYTHHKOBYIO CIYXKOY, B KOTOPOW CHTHAIIBI
COYTHUKOBOTO PETPAHCIATOPA NPEIHAZHAYCHB! A1 HEMOCPEICTBCHHOTO
nmpuéMa HACETICHHUEM, WHAWBUAYAIBHOTO HMIH KOMICKTHBHOrO. CHCTEMBI
WHAWBUAYAIBHOTO TEICBHICHUS MOIYYHIH Ha3BaHue cucteM Henocpenct-
BeHHoro Tenesmsmonnoro Bemanna — HTB. Ilpu xonmexTuBHOM npuéme
nH(pOpMaIus, MPHHATAS 3¢MHOH CTAaHUHUEH, AocTaBmieTcs abOHEHTaM C
MOMOIIbIO JOMOIHUTCIBHON CHCTEMEBI pacnpeieicHus dpupHOH umm Ka-
OenbHOI.

B zaBucumocty oT Buaa nepeaaBacMoi HHOOPMALIUU PAa3IUYA0T CIIc-
LUATA3HPOBAHHEIC CHCTEMBI U MHOTO() VHKIIHOHATBHBIC (VHHBEPCATBHBIC).
Crieuuanu3upoBaHHbIC NPEAHA3HAYCHB! Al PCLICHUS OJHOU 3aJavH, Ha-
MpHUMEp, A MEPEAavd TOMBKO TEIS(OHHBIX HIIH TONBKO TEICBU3HOHHBIX
cooOmeHuil. MHoroyHKUHOHATBHBIC OOCCICUUBAIOT MEPeAady caMou
paszHoobOpasHoit nHpopmaimu. B mociaeaHee BpemMsi OHM HAXOMAT —HAM-
bonprice npuMeHeHue. OAMH CIYTHUK B MHOTO(YHKLIMOHATIBHOM CHCTEME
MOXeET paboTaTk B COCTABE HECKOMBKUX CHCTEM CBS3H H B TO XKE BPEMs B
COCTaBEC OJHOM CIYTHHKOBOU CHCTEMBI CBSI3H MOTYT HCIOJIb30BATHCI HE-
CKOITBKO CITYTHHKOB, CBS3aHHBIX MEKAY cOOOH uepe3 3eMHbIE CTAHIMN WITH
HEMOCPEACTBCHHO € IOMOIIBIO THHAH MCKCITYTHUKOBOU CBSI3H.

Ocob6enHOCMU NMOCMPOEHUs] 3eMHbIX CMmaHuul

Ha pnc.3.40 mokazaHa cTpyKTypHas cXeMa CIIYTHHKOBOH CHCTEMBI pa-
quocBs3d. Takas cucrema BKIFOUACT B ¢e0st kKocmuueckyro cranuuio KC u
coBOKYIMHOCTh 3eMHBIX cTaHiuil 3C;, 3C,...3C,, KOTOpEIEC MONYYArOT HH-
dopmanuio oT ucrounukos uHGopmaruu MM ang nepenaun e€ Ha KOoCcMH-
YECKYIO CTAHLIUIO U 00caykuBaroT notpedurencii nadopmanuu [TH. Tlpu
3TOM MOJ 3E€MHOHM CTAHLIUECH MOAPA3YMCBAIOT CTAHLMIO, PACIOIOKCHHYIO
HA 3CMHOM MOBEPXHOCTU WM B OCHOBHOM 4YacTH 3¢MHOH atvocdeps! (Ha-
MpHUMEpP, HAa caMoJETe, Ha Kopabiie) U MpeaHA3HAYCHHYIO 1T PaOOTH B CO-
CTaBe KaKkOoH—ITHOO CIYTHHKOBOW CHCTEMEBI CBS3H. B OTIHYME OT 3eMHBIX
CTaHUUH APYTUE CTAHLMH HA3EMHBIX CHCTEM PAaJHOCBSI3H, HE OTHOCSIIUXCS
K COYTHUKOBBIM CHCTEMaM, HA3BIBAIOT HA3EMHBIMU CTAHLIFSIMH.
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3eMHBIC CTAHLIUK CamMasi MHOTOYHCICHHAS YACTh CIIYTHHKOBBIX CHCTEM.
Yucno Takux CTaHIUH, PabOTAIOMINX YePE3 OJUH CIYTHHUK, MOKET JOCTH-
raTh JCCATKOB THICSY. 3EMHBIC CTAHIUU CYLIICCTBCHHO Pa3IHYAIOTCS 10
(pYHKIIHOHAIPHOMY HA3HAYCHUIO, MPOIYCKHOH CHOCOOHOCTH, COCTaBy H
CTOMMOCTH, YTO 3aTPYAHICT BO3MOKHOCTD MX HETKOH Kjiaccupuxaimu.
OpHUECHTHPOBOYHO WX MOKHO PA3JCIUTh HA:
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Puc.3.40 CTpykTypHAaA CXeMa CNYTHMKOBOA CHCTEMEl PAOHOCEAZM.

* TICPCAAIONINC CTAHIUH, OCYIICCTBILIIOINAC B COCTABC CUCTCMBI CBSI3U
mogady ¢ 3eMIM HA CIYTHUK LUPKYISIPHBIX MPOTPaMM, MOMICKALIUX TIe-
peaade Ha CCTh MPUEMHBIX 3¢MHBIX cTaHmmi. Ecin mepenaromas crantms
HAXOJUTCS B 30HC OOCTYKHBAHHSI CUCTEMBI CBSI3H, TO HA HCH YCTaHABIH-
BAKOT TAKKE MPUEMHOS 0OOPYAOBAHUE AT KOHTPOJIS MEPSAABACMBIX CHUT-
HAJIOB.

* OpuEMHBIC CTAHLHH, OCYIICCTBIOMNC B COCTABC CHUCTCMBI CBSI3U
TOJIBKO TPHUEM LUPKYIAPHBIX COOOINCHHUH. TEACBU3UOHHBIX MPOrPaAMM,
MPOrpaMM 3BYKOBOTO BEIIAHUS, U300PAKCHUM ra3eTHIX mojoc u T.4. [Ipu
npuéMe mporpamMM BCIIAHHUS CTAHLHS TAKOTO THMA HATPABJCT UX HEMO-
CPEACTBCHHO Tpynre aOOHCHTOB, MPEACTABIIL COOOH, Takum 00pasoMm,
KOJUICKTUBHYIO 3¢MHVIO CTAHLIHIO,

* TPUEMONICPCAAIOIINEC CTAHIINH, OCYIICCTBIIIOMNC B COCTABC CHCTCMBI
OYILUICKCHYIO TEPEJady MHOTOKAHAIBHBIX TCIC(OHHBIX COOOINCHUN N
oOmeH mporpamMavu Bemnanus. CTaHIMH 3TOr0 THMIA UCHOJIB3YIOT ISt
npuéMa UUPKYISPHBIX TPOrPaMM BCIIAHUS B COCTABC PACIIPCACTUTCIBHBIX
cucTeM (UKCHPOBAHHOM CITyTHUKOBOH CITYKOBI;

AHTCHHBI 3E€MHBIX CTAHIHUH JO/DKHBI UMETh BBICOKHN KOA(dHIHMEHT
YCHJICHHUS U HU3KYIO IIYMOBYIO TEMIICPATYPY, 00CCIICUHBATh BO3MOKHOCTb
HABCACHUSA JIVUA HA CIYTHHUK U PYTHOTO WIH aBTOMATHYCCKOTO C€ro COMPO-
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BOXACHHA, UMCTb H€O6XO,Z[I/IMOC MNOCTOAHCTBO JJCKTPHUUCCKUX XApPaKTCPHU-
CTHK, HAAEKHYIO paboTy B COXpaHECHUE KOHCTPYKIMH B 3aJaHHBIX KIAMa-
THUeCKUX yeaoBuax. OHH JODKHBI 001a1aTh OOJIBIIHM CPOKOM CIYKOBI U
BO3MOXKHOCTBIO MPOBOJUTh PEMOHTHO- npodriakTHyeckue padoThl Ha aH-
TCHHC 663 nepepoiBa CBA3HU, 4 TAKXKC TOJKHBI UMCTh BBICOKYH) SKOHOMUYC-
cKYI0 3 (PEeKTUBHOCTD, ONPEACTAEMYIO CTONMOCTHIO AHTCHHBI U 3aTPaTaMU
Ha €€ DKCIUIyaTaLuIo.

Haubonee nonHo B Hacrosmiee BpeMs NMPHUBEACHHBIM BbIIE TpeOOBa-
HUAM YAOBJICTBOPAIOT 3CPKAIbHBIC aHTCHHBI, KOTOPBIC B OCHOBHOM U ITPU-
MCHAKOTCA B CHYTHI/IKOBOI\/'I PaguOCBA3H.

ITapameTpsl aHTEHH B 3HAYUTEIBHOW MEPE OMPEACIAIOT JHEPTETHKY H
CTOMMOCTb BCEH CHCTEMBI CBi3H. B Hacrosmee Bpemsi HanOombLice pac-
OPOCTPAHCHUC IMOJIYUUIN PA3TIMYHBIC BUABI OAHO- U ABYX3CPKAJIBbHBIX IId-
pa6OJ'II/I‘ICCKI/IX AHTCHH, OCHOBHBIM MApaMCTPOM KOTOPBIX ABIACTCA AUA-
METP PacKphiBa OCHOBHOro 3¢pkana (pedackropa). Juamerp 3epkana aH-
TCHHBI HETTOCPEACTBCHHO CBA3aH C ¢¢ KO3 PHULUHUCHTOM YCUICHHS U ITUPH-
HOM AmarpaMMbl HampasieHHOCTH. [Ipy yBenmueHNN pa3MepoB BO3PacTacT
k03 (PHULMEHT YCUITCHUS aHTCHHBI U YAYULIAIOTCA €€ HAPaBJICHHBIC CBOW-
cTBa. DTO YMCHBIIACT SHEPTOMOTPEONCHUE CIIYTHUKOBOH CHCTEMBI U COOT-
BCTCTBCHHO YMCHBINACT JSKCIUTYaTAllTMOHHBIC 3aTPAThI. O,Z[HaKO nopu 3ToM
YCIOKHACTCA MU YAOPOXKACTCA KOHCTPYKIUA AHTCHHBI U 3HAYUTCIIBHO
CIIO’KHEE OCVINECTBIATh TOUHYIO €€ OPHCHTALIMIO B HAMPABICHUHU CITyTHH-
KOBOT'O PETPaHCIIATOpA. .

I[J'IH COXpPaHCHUA NMapaMCTPOB aHTCHHBI B XOJIOAHOC BpPCMA IroJa U 1A
3alUTHL OT OONEACHEHUS 3€PKaIo U ODIyYaTeNlb HCKYCCTBCHHO MOAOTPE-
BaroT. C 3TOH LIENBIO0 HAa 337HCH MOBEPXHOCTH 3€pKajia MOHTHPVIOT 3JCK-
TPOHArpCBaTC/Iu. I[J'IH 3aIUTHI AHTCHHBI OT BJIWSHUA COJIHCYHOM paananun
e¢ U3MYYaAOIKE MOBEPXHOCTH MOKPHIBAIOT PaANUONpo3padHbiMu Auddy3u-
OHHBIMU KpPAaCKaMH.

[lepenaromue yeTpoicTBa 3€MHBIX CTAHLMH OTIHYAIOTCS JHANA30HOM
pa60‘II/IX qacCToT, BLIXO,Z[HOI\/'I MOIMHOCTBIO, TUIIOM BBIXOAHOI'O YCHIUTCIIb-
HOTO 3JICMCHTA, HA3HAYCHHUEM CHCTEMBI CBSI3H, CUCTEMOH oxnaxacHusd. Ot
3THUX MOKA3aTE/IECH CYHIECTBEHHO 3aBHUCHUT KOHCTPYKLUS U JJICKTPUUECKUE
XapaKTEPUCTHKH TIEPEIAIOINX YCTPOUCTB. MeXIyHAPOAHBIH COI03 JJIEK-
TpocBsizn, Bxosiuii B coctaB OOH, B 3aBUCHMOCTH OT HA3HAYCHUS, THUIIA
U Pa3MELIEHUS HA36MHBIX CTAHLUI BBLACIAET ONPEACIEHHBIE MOJIOCH Yac-
ToT B auamasone ot ~ 1,5 I'T1 mo 86 I'T11. B cooTBeTCcTBHMM € 3TUM 3eMHOMH
map pazacicH Ha TPU PEruoHa, AN KKIOrO U3 KOTOPHIX BBLACICHBI OIpe-
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JEenEHHBIC MoNockl 4acToT. B pernon 1 Bxonar Espona, Adpuka u Poccns
€ MpHICrarmuMu ctpaHamu;, B peruoH 2 xomar Cesepras u lOxnas
Awmepuky; B peruoH 3 Bxoaar Asus, Oxeanns u Asctpanus. KonkperHeie
3HAYCHUS YaCTOTHBIX IONOC IPUBEACHBI B CIPaBOYHOH nutepatype. B Ha-
cTosIIee BpeMsl Haubonee MHUPOKO UCTIONB3VIOTCS MOJOCH YacTOT, JICxKa-
mue B guana3one ot ~2,5 I'T xo ~18,1 I'T1r.

BeigeneHHbIC TOTOCH YacTOT MM TPYIIIEL HOJOC YACTO HA3BIBAKOT U
0003HAYAIOT MO OKPYIVIEHHBIM 3HAYCHUSAM YaCTOT HA YYACTKAX «3eMIIs—
COYTHHUK» U «CIIYTHUK— 3eMist». Tak, HampuMep, IpyImy 4acToT B PaioHe
6 u 4 I'T1] HaspBarOT MONIOCOH MM auarnaszoHoMm 6/4 I'Tn. Anamorudso uc-
oJe3yIOT noustus quanasonos 14/11, 30/20 T u T.n. upuna momockr
YacToT, KOTOpas MOXET OBITh BBIACICHA ATl OTACTBHOTO PETPAHCIATOPa B
KOKIOM Auana3oHe, orpanuucHa sHadcHuem 500 MI'u B momocax 6/4 u
14/11 I'Tu. B auanazone 30/20 I'T nonyckaeTcst mupHHA MOIOCH 4acTOT,
3aHAMAEMBIX OXHHMM peTpaHciaTopom, 1o 3,5 T,

OOBIYHO B 36MHBIX CTAHLMAX HUCMOIB3YIOT MEPECIATYUKHA MOLTHOCTBHIO
ot 0,2 kBt no 3 xBr. Kak npaBuio, Bce THIIBI NIEPEAATINKOB MO3BOISIOT
OCYILIECTBIIATh NEPEAavy TCACBHIACHUS, U(PPOBBIX HHPOPMALIMOHHBIX I10-
TOKOB, AHAMOTOBBIX U HUGPPOBBIX TCIACHOHHBIX COOOIICHUH ¢ YACTOTHBIM
paszzencHueM. OAMH W3 BapUAaHTOB CTPYKTYPHOH CXEMbI TEPEAAIOIICIO
YCTpPOMCTBA 36MHOW CTaHINHM NpUBEAEH Ha puc.3.41.
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Puc3.41 CTpykTypHaA cHema NepefatiWero YeTRoACTES 32 MHOA CTAHL MK,

B ycrpoiictBo BxoasT aBa nepeaatroinux kaHama A u b, oxuH u3 koro-
PBIX SBISIETCS pabouuM, a Apyrou — pesepsHbM. Ha BXoapl kaHAIoOB uepes
passerButens P monarorcs xoneOaHHUS MPOMEKYTOUHOH 4acTOTH (OOBIYHO
70 MI'u) ot 3amaroimero reueparopa 31, HeCyIue nepeaaBacMbie COOOIIS-
HUSL Spx B BHIC YACTOTHOH MOAY/USILIMN STUX KOICOAHUH MHOTOKAHATIBHBIM
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TCJ'IC(I)OHHLIM CUTHAJIOM HW/IH TCJICBU3UOHHBIM CHTHAJIOM COBMCCTHO CO
3BYKOBBIM CONpPOBOXKACHHUEM. YacToTHas Moxaymsiius KoieOaHWi 3amaro-
IIETO T€HEpaTopa OCYIIECTBIIETCS B MoayaTope M curramamu dopmupo-
Barens Moaymupyiomux curnaios OMC. IlpomoaynuposaHHbe Kkone6a-
HUA YCIUIMBAIOTCA B YCHIJIUTENE IPOMEXYTOUHOH "actoTel YIIY n nmepeno-
catcsa B npeodOpaszosatene yactoTsl [T4 B quanazon CBY curnanos. Hanee
CUTHANBl YCUINBAIOTCA B npeasaputeabHoM 1Y u oxoneunom OV yewmn-
TenAX U 4uepe3 nepeximrouarens kagamos [IK u cymmarop X momBoasTes
nepenaroieii aHTeHHEe Ay AHTEHHa MpeoOpa3yeT BHICOKOYACTOTHBIC BIICK-
TPUYCCKHE KOICOAHHS B 3JCKTPOMATHHUTHYIO BOJHY, PACIPOCTPAHSIOLIYIO-
cst B CBOOOIHOM MpocTpaHcTBe. Brixox pesepsHoro komruiekra depes T1K
coeanHEH ¢ skBHBaneHTOM Harpy3ku OH. Kak mpasumo, cymmarop X mo-
3BOJISICT MOAKIIOYUTE K MECPEAAOIICH aHTCHHE HECKOIBKO TAKHUX JKE KOM-
IJICKTOB anmnaparypel (IyHKTHpP Ha puc.3.41).

locmpoeHue 6opmoeoli annapamypb! U
npedbsienisieMbie K Heli mpeboeaHusi

B Hacrosmmee Bpems HaxoAAT NPUMCHCHHE JBa OCHOBHBEIX THIIA
PETPAHCIATOPOB. C OXHOKPATHBIM MM JBYKPATHBIM MpeoOpa3zoBaHUEM
yacToTel. B mepBoM ciyuae mporCcXOAUT HEMOCPEACTBEHHOE NMpeoOpasosa-
HUC YaCTOThI CUTHAMA HA YYACTKE «3eMIIS-CITYTHHUK» B 00JICC HHU3KYIO 4Yac-
TOTY, HCHONB3VEMVIO HAa YYacTKE «CIYTHHK-3emMin». llpeoOpaszosanue
YaCcTOTHl BO3MOJKHO OJHOBPEMEHHO € YCHIICHHEM C IMTOMOILIBI0 MaIOIIyMsI-
mero yeuaurens (MUIY) cootBercTByromero Buaa. Perpancnaropsl Tako-
IO BHJAQ HA3BIBAIOT PETPAHCIATOPAMU NPSMOTO VCHICHHS, TAK KaK YCHIC-
HHUE MPOUCXOANT ToIbKo B Tpakre CBY (puc.3.42).

B HekxoropeIx ciaydasx, Koraa

}_ MY o CcwM = oy _é OKa3bIBACTC HEBO3MOXKHBIM 00€ecCIIE-
A An  gurh TpeOyeMoe VCHICHHE B AWara-
sone CBY (mampumep, B mooce

r 30/20 TTLI), ucrmoap3yIOT JBYKPATHOS

MpeoOpa3oBaHUE YacCTOThl M VCHJIC-
HHUE B TPAKTE MPOMEKYTOUHOH YacTO-
1ot (puc.3.43). Ilpomexyrounas dac-
TOTa TPH 3TOM COCTABIACT OOBIYHO OT HECKOJBKHX COTCH A0 HECKOIBKUX
TeICTd MI'11.

Puc.3.42 CTpyKTYpHAA CXeMa CNyTHUKOBOM
PETPEHCNATOPE NPAMOTD YCHAEHKA.
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BonbmInHCTBO peTpaHCasITOPOB KaK MPAaBHIO MHOTOCTBOJNbHEIC. CTBOM
peTpaHcIATOpa 3TO TPAKT IMPHEMOIIEPEJAYN OJHOTO WM HECKOIBKHX pa-
JUOCHTHAJIOB, SABJISIOIIHUNCS YacThIO OOLIEro MPUEMOIICPEAAOLICTO TPAKTA
¢ OOIIUM IS 3THX PaJUOCHTHATIOB BBIXOJHBIM YCHIUTEIEM MOIIHOCTH.
IIpm 3TOM KaXKIOMY CTBOIY PETPAHCIATOPA OTBOAWUTCS OTIPEACTEHHAS I10-
J0ca 4acToT, 3aBUCAINAA OT 00bEMa mepeaaBacMol o HeMy HHpopMmarmu
¥ BHAA MOIYJIANHH. UHCIO CTBOJIOB MOXKET AOCTHTaTh HECKOIBKHMX JECAT-
KOB. PaapiocurHasisl CTBOJIOB MOTYT Pa3AEIAThCA IO YACTOTE, MOIAPU3ALINH
Y MPOCTPaHCTBY. YHCIO CTBOIOB M 3aHMMaeMas MMH CyMMapHas I10I0ca
YacTOT OMPEACIOT B 3HAYUTEIBHOM MEpe MPOMYCKHYHO CIOCOOHOCTD
CITyTHHKOBOM CHCTEMBI CBS3H.

Hnsa obecrieyeHHs BO3MOXKHOCTH OJHOBPEMEHHOTO HCIONb30BAHHUS
CITyTHHKOBOTO PETPAHCIATOPA HECKONBKIMH TTOIb30BATEISIMH UCTIOIB3YIOT
CHCTEMBI MHOKECTBEHHOTO JOCTYIIA:

S MWY 3 CMq R vnd | CM2 oY —Aé
Anp n

[

Puc.3.43 CTpykTypHaA cxema cnyTHHKOBOM peTpéchﬂTupa
C OBYKPSTHEIM I'IFIBDEFI83DBSHHBIUI YACTOThI

* MHO)KECTBEHHBIM JOCTYIT C YaCTOTHBIM Pa3JelICHHUEM KaHAIOB — IIPH
3TOM KaKAOMY ITOIB30BATENIO NMPEAOCTABIIAIOT OTACIbHEIN AUara3oH Yac-
TOT B MIPEJENAx MOJIOCH IIPOIYCKAHHS OJHOTO CTBOJA PETPAHCIATOPA;

* MHOXKECTBEHHBIM TOCTYII C BPEMEHHBIM Pa3ACICHUEM KaHAIOB — KaXK-
JIOMY TIOTB30BATEIO MPENOCTABIACTCS ONPEASIEHHBIN BPEMEHHOE HHTEP-
Bal (TaliMCIOT), B TEUCHHE KOTOPOrO OH MPOH3BOIHUT MHEPEIady W MPUEM
WH(OPMALTUH B MPEAENIAX BCCH MOIOCH YaCcTOT PETPAHCIIATOPa

* MHOJKECTBEHHBIH JOCTYII C KOJOBBIM Pa3eICHHEM KAaHAJIOB — KaXK-
JIOMY TIOJTB30BATEIO B 3TOM CIIydac BBIIAETCA CBOM KOJAOBBIH aapec, KOTO-
PHIH MO3BONSET TNEpenaBaTh WHGOPMALHIO PA3NHYHBIX MOJNB30BATENICH B
OJIHO H TO K€ BpeM , HA OJHUX U TEX )K€ YaCTOTaxX, HE MeImas APYyT APyTY.

Kpome Toro, MHOruM moime3oBatensaM He TPeOyeTcsl IOCTOSHHBIN JOC-
TYII K CITYTHUKOBOH CBSI3H. TaknuM ITOJIb30BATENIM KaHaN CBSI3H BBLACISAIOT
no Tpeboanuo ¢ momompr TexHoaormn DAMA (Demand Assigned
Multiple Access — MHOKECTBEHHBIH AOCTYI ¢ MPEIOCTABICHUEM KAHAJIOB
o TPpeOOBAHUIO)
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B MHOro) yHKIIMOHATBHEIX MHOT'OCTBOIBHBIX PETPAHCIATOPAX IS Op-
TaHN3AUKA CBA3H MEXKAY PAa3TUYHBIMHA 30HAMH HOKPBITHS (0OCTyKHUBa-
HUS) TPOHU3BOANTCS MEPEKITIOUCHUE CTBOJIOB € MOMOIIBIO TAK HA3BIBACMOU
KOMMYTALIMOHHON MaTPHLIbI, KOTOPas MO3BOMSCT AOBECTH BPEMS NIEPCKITIO-
yeHuss CBY curHanoB OO HECKONBKMX HAHOCCKYHA TNPH HCIOIb30BAHUH
PIN—IHOJ0B B KAUECTBE MEPESKITIOYAOINIX IEMCHTOB.

Takoe MepeKIIoUCHNE MO3BOMAET MOAKIIOUUTE JTIOOOH CTBOI HA JIO-
OVI0O aHTCHHY C TOH MJIH MHOH JHAarpaMMOH HAIpaBICHHOCTH W HOJSPH3a-
nuei. [lepexnroucHre MOKET IPOUCXOANUTH MO KOMAaHAAM ¢ 3EMIH HITH TIO
3aMHMCaHHOU 3apaHee (MM B IMPOLIECCE IKCILTYaTAlUH) IIPOTPAMME.

K uncny OCHOBHBIX mapaMeTpoB PETPaHCIATOPA OTHOCAT 3(PCKTHB-
HYIO0 MOIIHOCTb U3TYUCHHS, KOTOPAs PaBHA MPOU3BEICHUIO MOIIHOCTH IIC-
peraTuuka Ha KO3(QQUUHMEHT YCHICHWS mNepeiaromel aHTteHHbl. Ecau
PETPAHCIATOP UCMOIB3YET HECKOIBKO MEPEAAOIIIX AHTCHH WIH MHOTOMY-
YEBVIO aHTCHHY, TO 3(dekTuBHad H3myyacMas MOIIHOCTh ONPEACTACTCS
JUTS KQXKAOW AHTCHHBI WM KQXKAOTO NMy4a OTACIBHO. UHcno mydel Take
SBILICTCS TAPAMETPOM PETPAHCIATOPA.

BaxxapiM mapamerpoM GOpTOBOH ammapaTypsl sSBJICTCH MoTpednsemast
MOIIHOCTh OT TICPBHYHBIX HCTOYHHKOB THTAaHUA. Y OOIBIIHHCTBA
PETPAHCIATOPOB OCHOBHBIMH UCTOUHHKAMH MTUTAHUS SBISIOTCS CONHCUHBIC
Gataped. JHEPreTHIeCKUE BO3MOKHOCTH TaKUX Oatapei ompeaerstoTcs uX
ITOMATBIO.

Taroke BaKHBIM TAPAMETPOM CHUCTEM CIIYTHUKOBOH CBS3H SBISCTCS
CPOK CIyXOBI, T.€. BpeMsl HApaOOTKH A0 MOTHOro otkasza. Cpok cimy:kObl BO
MHOTOM 3aBHCHT OT 3aIlacOB TOIUIMBA AJSl JBUTATENCH, KOPPEKTUPYIOIINX
opbury.

K ammaparype, pazmemaeMoil Ha CIYTHHKAX, MPEABABISIIOTCS BEChMa
JKECTKHE TPCOOBAHHUS

* Anmmaparypa ZomKHA OBITH TOTOBOH K JUINTEIBHOH 3KCITYaTALMH B
VCIOBUAX KOCMHYECKOTO POCTPAHCTBA, A1 KOTOPOT'O XapaKTepHbI riaybo-
KHU BaKyyM, HCBECOMOCTb, BRICOKHU YPOBEHb PaIHalliH, OTCYTCTBUE CBO-
0OIHOW KOHBEKLHH, METCOPUTHOE BO3ACHCTBHC.

* Anmaparypa AOJKHA UMETh MPH 33JAHHBIX HapaMeTpax MUHHMAIb-
HBIC MacCy, rabapyThl, TOTPEOIIEMYIO MOLTHOCTb.

* Anmmapatypa JOJKHA BBIACPKHBATh YCKOPCHHS U BUOPALTHH, KOTOPBIC
BOZHHKAIOT IMPHU 3aYCKE CIYTHHKA W KOPPEKTHPOBKAX TPACKTOPHH.

ITH U Apyrue TpeGOBAHUSA BO MHOTOM NMPOTHBOPCUYHMBBL U TPYIHOBBI-
TOTHUMBI.
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OcHoBHOE 00OPYIOBAHHE CIYTHHKOB Pa3MCIIAIOT B IEPMETU3HPOBAH-
HBIX OTCEKaX € Ta30BOU cpeaoil. ITo 0OecneunBacT NPUEMIIEMBIC TEMIICPA-
TYPHBIC PEKUMBI aNapaTypsl, H 3aI0UINACT €& OT KOCMHYECKOrO H3Iy4c-
Husa. OZHAKO 3TO MPUBOAUT K YBEIHUCHHIO MACCHl H rabapuTOB CIIYTHHKA
U YCIIOKHAET TEXHOJIOTHIO TIOATOTOBKH €ro K 3amycky. Kpome Toro, 3Hauu-
TEBHO BO3PACTAECT ONACHOCTE METCOPUTHOTO MOPAKCHUS € MOCTICAYIOCH
pasrepMeTH3almeii ¥ BEIXOAOM PETPaHCIATOpa u3 cTpost. B cBs3m ¢ atiMm
npeo0naacT TCHACHUHS HCIOIb30BAHUSA HE T'CPMCETHYUHBIX PETPAHCIATO-
poB. OHAKO BO3HUKAET PsI CYIIECTBEHHBIX IpodneM. Hanpumep, obecne-
YyeHHe paboToCOCOOHOCTH MPH TEMICPATYPHBIX Nepenatax, KOTOpEIe MO-
ryT ObITh B mpeaenax ot +60° mpu comHeuHOM ocBemeHuu 10 -150° B TeHu
3emmu. M3-3a OTCYTCTBHS KOHBEKLHMHU TEMNIOOOMEH OCYILICCTBISICTCS TOMb-
KO 32 CUET M3MYYCHHS. 3HAYUTETFHOC H3MEHEHHE CBOHCTB MAaTCpPHANOB U
3JICMEHTOB MOKET BBI3BIBATE BO3ACHCTBHC PaIHALIH.

Bonpochl 4na camMoOKOHTpons

1. Kakne (hakTOpsI OTPaHIHBAOT JATBHOCTD ICHCTBHS PATHOHHUN CBA3H?

2. Ha30BUTE OCHOBHBIC HATIPABJICHHS PA3BUTHSA PAAUOTHHINA CBA3H, NO3BOJIAIOIIUC
YBEIMYHUTh JATBHOCTh UX ACHCTBHUAL.

3. IloscHUTE MPHHIUI IOCTPOCHUA U NCHCTBUA HA3EMHBIX PATUOPEICHHBIX THHUI
CBA3H.

4. B xakux cAay4asx MPUMCHSIIOT TACCHBHBIC PETPAHCIITOPHI?

5. HazoBuTe OCHOBHBIC IPEUMYIICCTBA TEOCTAMOHAPHO OPOUTHI IS CITy THHKO-
BBIX PETPAHCIATOPOB.

6. Kakue mpoOiaeMbl BO3HUKAIOT IPH PETPAHCILIIUU CHTHAOB C T€OCTAIMOHAPHON
opOuTsI?

7. B 4éM 3aKIFOUAIOTCSI OCHOBHBIC MPOOJIEMBI CITYyTHUKOBBIX CHCTEM CBSI3H?

8. ITo KaKuM KPUTEPHAM KIACCHPHUIUPYIOT CIyTHHKOBBIC CHCTEMBbI CBSI3H?

9. [NepeuncauTe 0COOCHHOCTH MOCTPOCHHUS B PAOOTHI 3¢MHBIX CTAHIIHH.

10. Kakue THITBI PETPaHCIATOPOB IMPHMEHSIOT B CIIYTHUKOBBIX CHCTEMAX CBS3H?
11. HazoBure METOABI, MO3BOJSIOIINE HCIOIb30BATh CITYyTHUKOBBIC PETPAHCILATO-
DBl OTHOBPEMEHHO HECKONBKUMH MOTb30BATEILAMH.

12. Kakue TpeOOBaHUS HPEABIBILIOTCA K OOPTOBOH ammapaType CILyTHHKOBBIX
CHCTEM CBSI3U?
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I'nasa 4 METOObI U CTCTEMbI
PAONOYINPABIEHUA

4.1 Obwue NpuHYUNbLI NOCMPOEHUS
cucmem paduoynpaesnieHus

OcHOBHblIe 3apauun, pellaemMmble
cucTteMamMu paguoynpaBreHus

PagnoynpasieHue — 310 0611aCTh PaIHO3ICKTPOHUKH, U3YUAIOIIAS Me-
TOIBI YIPABICHHS KAKUMH—THOO ammapaTaMy, NPUOOpaMy HITH MpoLecca-
MH C TIOMOIIBIO PATHOCPEACTB.

OCHOBHBIMH 33Ja9aMU PAJHOVIIPABICHHUS, TAKKE KaK U 3aJa4YaMH JTkO-
00 CHCTEMBI ABTOMATHUYCCKOI'O YIPABICHHUS, SABISACTCS OCYIICCTBICHHUC
CTaOWIN3AINH APAMETPOB KAKOro—1udo MpoLecca WM YIPaBICHUE STH-
MU TapaMeTpaMH MO 3apaHee ONPEACIEHHBIM (3aaHHBIM) 3aKOHAM.

ITH 327241 MOXKHO MPEACTABUTD CICAVIOIIUM 00pa3oM.

B obmiem cnyuae coctosiHue 00BEKTA YIIPABICHHUS MOMKET OBITH OXa-
PaKTEPU30BAHO B TFOO0H MOMEHT BPEMCHU TCKYIIMMH (M3MCPCHHBIMH) Ma-
paMeTpamMu Oy, Pu,... Ay LIETb YIpaBneHUs Takke MOXKET ObITh 33aHa Tpe-
OYEeMBIMH HapaMeTPaMu COCTOSHHS Or, Pr,... Ar. PasHOCTH 3THX mapamer-
poB

or - oy = Aa;

Br - Bu = AP:

M o= g = Al 4.1
SIBJISIFOTCSL CHTHAJIAMH PAcCOTIacOBAHMUS (CUTHAIAMH OIIUOKH).

OcHoBHad 337a4a CHCTEMBbI YIIPABJICHHUS B 3TOM CIY4ac COCTOUT B BBI-
JCNCHUM W ONPEACICHHH CHTHAJIOB PaccoriacoBaHus, (popMHpOBaHHUH
VIPaBIMIOLINX CUTHAIOB U YIIPABICHUH O0OBEKTOM TaKHM 00pa3oM, YTOOBI
CHUTHANBI PACCOTJIACOBAHHS M3MEHSTUCh JO HEKOTOPOro 3aJaHHOTO 3Ha4e-
HUA. DTO 3HAUCHHEC 3aBHUCHT OT METOJA VIPABJICHUS, THIA YIPABISLEMOTO
00bekTa U Apyrux ¢akTopos. Bo MHOTHX CIyHasxX cTaparoTcs MOINCPIKH-
BaTh HYJICBOEC PACCOrIaCOBAHNC.
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[Ipu ympaBneHHH IBHKCHUEM JICTATENBHBIX ammapaTos (JIA) curHassl
PaccornacoBaHusl SBIAIOTCS TIABHBIMH, HO HE €IWHCTBCHHBIMH CHTHAIIA-
MU, BIUSOIMMA Ha aewkeHue JIA. Ha mpuson ynpasmsromero oprasa (B
COOTBETCTBUH C a’poAnHAMUYEeCKON cxemoit JIA u cmocoGom cosmaHus
VIPaBIAIOMICH CHIBI 3TO MOXKET OBITh, HANPUMEP, a3POAHHAMHUYCCKHN
PY7b WM 3JEPOH, ra30JHHAMUYCCKHHA PYJIb UIH TMOBOPOTHOE COILIO ABH-
rarens) noJadTcs YIPaBIOINNA CUTHAN, B COCTaB KOTOPOrO MOTVT BXO-
JUTh CHTHAJIBI OT JOMOIHUTEIBHBIX H3Mepurenci. JlononHuTensHbE W3-
MEPHUTETH TPEAHA3HAYCHBI A VIVUIICHHS KauyecTBa MpoLEecca YIIpaBlic-
Hus win ctabummzammu  cBoicTB JIA, kak obObekrta ynpasnenus. Hanpu-
Mep, 30 EKTHBHOCTE paboTHl a3POIMHAMHYCCKHX PYIICH ONpEeaenseT CUla
JABICHHUS HA HAX BO3AYIIHOTO MOTOKA, MAPAMETPEI KOTOPOro, B CBOKO OYE-
pelb, 3aBUCAT OT BBICOTHI MOJETA, CKOPOCTH IBIKCHHUS JICTATEIBHOTO all-
mapaTta, CKOPOCTH M HAalpaBlICHUS BETpa. B kadecTBe MOMOMTHUTETBHBIX
HU3MCPUTEICH HCMOIB3VIOT BBICOTOMEPBI, AKCEICPOMETPBI, TMPOCKONBI U
Jp. YIpOIICHHAs CTPYKTYPHAS CXEMA CHCTEMBI PaJHOYIIPABICHHS TOKa3a-
Ha Ha puc.4.1.

Ha cxeme o6o3naueno: ITIT -

aTn iy JATYUK TPEOYEMBIX MapaMeT-
pos; JUIT — natumk nzmepen-
l l HBIX mapametpos; BCP —
BCP oY Y YCTPOUCTBO BBIACICHUS CHUT-
HAJIOB PacCOTIacOBAHUA;
T OCY - yerpoiicto popmupo-
JKN OFY BaHU$ CUTHAJIOB VIIPABICHHS,
NY — ucrionmauTenBEHOE YCT-

Prz4.] CTpwETYPEAT CXEMA CHOTEMED FAHD VI ARIIE HHA. potictso; OBY — obbekt
ynpasnenws;, 1 — raTanxn
JIOTIOTHATENIBHBIX MTaPaMETPOB.

Pazmiunsie Buaer JIA MoryT mpeaHasHa4aThCcs IS PEIICHHS CAMBIX
pasHooOpasHeIX 3a4a4. B 3aBucHMOCTH OT 3THX 32124 U BUAA YIIPABISICMO-
ro JIA BeiOupaercs nmpUHOUN ACHCTBHS U TEXHHUYCCKUE XaPaKTCPUCTHUKU
CHUCTEMBI YIIPABJICHUA, KOTOPBIE Ppa3JEIAIOT HA CHCTEMBI PaJHOTEICHABE-
JEHHUS, CUCTEMBI KOMaHAHOTO PaAHOYIIPABICHHA, CHCTEMBI CAMOHABEC-
HUS, KOPPETIIMOHHO-OKCTPEMATBHBIE CHCTEMBI YITPABICHUS.

B paszzene 2.4 Ob10 mOKa3aHO, YTO JETATCTbHBIA amNNapar SBISCTCS
CIIO)KHBIM TEJIOM, COCTOSIIIAM U3 COBOKYITHOCTH TBEPABIX, JKUIAKUX H Ta30-
00pa3HBIX Macc, KOTOPBIC B MOJETE MOTYT MEPEMEINAThCA APYT OTHOCH-
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TEIBHO APYra, U3MCHATh CBOKO MacCy M 00bEM (HAmpHMeEp, BEITOPAHUC TO-
wmBa). [lomHOE MaTeMaTHYECKOES ONMUCAHUC ABIKCHHUS JICTATCIBHOTO arl-
mapara BEChbMa CJIOXKHO, U TO3TOMY NPH COCTABICHUM YPABHCHUH IBHKC-
HUS OOBIMHO MPHUOEraroT K PAAy orpaHmdcHui u gonyineHui. [lytes cieno-
BaHMSI JICTATCIIFHOTO ammapaTta pa3OHUBAarOT HA XapPaKTCPHBIC YYACTKH U HA
KaKJOM YYACTKE JICTATCIBHBIH amnmapar CY4uTaroT abCOTIOTHO TBEPABIM Te-
JIOM TMOCTOSTHHOW MAcCCHI, & €ro CIOKHOC ABHIKCHHC IMPEACTABISIOT COBO-
KyIMHOCTBIO IOCTYHATCIIBHOI'O ABHMKCHUA LICHTPA MAaCC U BpalaTC/IbHOIO
JBWKCHUA BOKPYT LICHTPA MAacC.

HOCTyHaTCJ'IbHOC ABUKCHUC TPOUCXOAUT IIPHU YCJIOBUHU, YUTO HAIIpaBJIC-
Hue AchicTByOIeH cuibl (Bexkrop Fi Ha puc.2.75.a) mpoxoaut 4epes LEeHTP
macc L. M. oGbekra. BpamarensHoe OBHKEHHE COBEpIIACTCS MOX ACHCT-
BHUCM MOMCHTOB, O6pa,3yeMbIX CUJIaMH, HaIpaBJICHUC ,Z[CI\/'ICTBI/IH KOTOPBIX
HE MPOXOIAT uepe3 eHTp Macc oobekTa (FoHa puc.2.75,6). 1o aBmkeHHE
Ha3BIBACTCS OPHCHTALIMCH JIeTaTenpHOro anmapara. [lostomy  ynpasicHue
JaBrkeHHeM J1r000ro JIA B o0mieM ciiydae 3akIio4yacTes B YIPABICHHH T10-
CTYMATEIbHBIM MCPEMEIICHUEM €ro LICHTPA MacC M VYIIPABICHUH MTOBOPO-
TaM{ BOKPYT LieHTpa Macc. [lepBriif BUA yIpaBiieHNs HA3BIBAIOT YIIPaBic-
HHEM NOJIETOM, a BTOPOM — YHNPaBICHUEM OPUEHTALUECH WM HNPOCTO OpU-
caranuen. CrneqoBarenbHO, B OOIIEM ClTydae YIPaBICHHUE ABMXCHUEM JIA
COCTOUT U3 YIPABICHUSA MOJETOM U OPUCHTALINHL.

Buabl Tpaektopun nonéta J1A

TpaeKTopI/IH, 110 KOTOpOI\/'I ABUKCTCA HCHTP MacCC JICTATC/IBHOI'O arrapa-
Ta B HOHéTe, OonpeaACIACTCA YPaBHCHUCM
av - -
1

rae m — macca; V u W - BeKTOpBI CKOPOCTH M abCOMIOTHOTO YCKOPEHHS

JICTATCIBHOTO anmapata; /- rIaBHBIA BEKTOP BHELIHUX CHII, TPUBCASHHBIN
K ICHTPY Macc. Bua Tpackropuu BO MHOTOM OHOPCIACISACT THI CHCTEMBI
VIPABIACHUS U ¢¢ TAPaMETPHI.

IIpu BBIOOPE TPACKTOPUU CTPEMSTCS K YMCHBIICHUIO €€ KPUBHU3HBL. B
JTOM CAyYac YMCHBINACTCS BPEMs HABCACHHUS U CHIKAKOTCS TPSOOBAHUS K
mauéspennocty JIA. KonuuecTBCHHBIM MMOKA3ATS/IEM MAHEBPCHHOCTH SIB-
JACTCS MUHAMATBHO JOTMYCTUMBIH PAIUyC KPUBH3HBI TPACKTOPHH Py WU
MaKCUMAJIBPHOS MOMEPEUHOC YCKOpeHUE JIA yaxe. Ilpu mocrosHHOM CKO-
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poctu moiéTa V= const 3HaUEHHE MUHUMATBHOTO Pagnuyca KPUBHU3HBI Tpa-
CKTOPUH CBSI3aHO C BEIWYUMHOM MAKCHMAJIBHOTO YCKOPEHUS CIEAYHOLIUM
BBIPAKEHUEM
V2
— 4.3)

0\)MaKC
pMI/IH

Yacto BMecTO aOCOMIOTHON BETHYHHBI MAKCUMATBHO JOMYCTHMOTO YC-
KOPCHHS HCIONB3YIOT NMOHATHE KO3 UUKCHTA MEperpy3ku, KOTOPEIH Mo-
JAYYAIOT MPH HOPMHPOBAHUH YCKOPEHHS K YCKOPCHHIO CBOOOJHOrO maje-
His g = 9,81 m/c”

Oy _ VP (4.4)
g &P

Bripaskenue (4.4) mokassBacT MPOTUBOPEUNBBIC TPECOOBAHHS K KOHCT-
PYKUUH 0OBEKTOB yrpasicHHs. Tak mro00H JeTaTenpHBIA ammapar crapa-
IOTCS CACTATh MaKCUMANTbHO MaHEBPEHHBIM. OHAKO YMEHBIICHUE MUHH-
MaJIBbHOTO PaJNyca KPUBHU3HBI TPAEKTOPUHN YBEIHIHBACT MTEPETPY3KH, ACH-
CTBVIOLIME HA NeTaTenbHbIN anmmapar. YtoOwsl He mpou3onuio hU3HIEeCKOro
paspyiIcHHus 00bEKTa, MPOU3BOIAT VKECTOUCHHE €r0 KOHCTPYKIUH. JTO, B
CBOIO OYCPEIb, NPUBOJNUT K YBETHUYCHHIO Macca — rabapuTHBIX XapaKTepH-
CTHK H, CJCAOBATCIBHO, K VBEIHUUCHHIO HHCPLIMOHHOCTH OOBEKTA U
YMEHBLICHUIO €T0 MAaHEBPEHHOCTH.

Ha nenw ¢ n3BecTHBIMHE U HE M3MEHAIOIMUMUCS KOOPAMHATAMH HABEAC-
HHUE OCYLICCTBIAIOT MO (PUKCHPOBAHHBIM WM OMOPHBIM TPACKTOPHAM, BHI
KOTOPBIX ONPEACTIOT A0 IMycKa (B31€Ta, CTApTa) YIPABISIEMOTO JIETaTEIb-
Horo ammapata. [Ipu HaBeqeHIN Ha MAHEBPHPVIOINNE LIENH WIIH LIETH C He-
W3BECTHBIMH KOOPAWHATAMH IPHUMCHAIOT HE (PUKCHPOBAHHBIC TPACKTOPHH,
BHJ{ KOTOPBIX 3aBHCHT OT METO/Ia HABEACHU.

Ilpm ompeneneHMM METOAOB YNPABICHHSA JIETATEIBHBIM alapaToM,
pacuére mapaMeTpoB €ro ABIKEHHS HCHOIB3YIOT IMOHATHSA KHHEMaTH9e-
CKOM, AMHAMHYCCKOH U (haKTHUCCKOH TPACKTOPHH.

Kunemaruueckas TpaekTopus — 3TO pacuéTHas KpHUBad, IMOTyUCHHASL
P UACATH3ANH CUCTEMBI yIIpaBieHuA. [Ipu 3ToM cauTaroT, 9To0 cHCTEMa
VIIPaBICHUS 00ECIEUNBACT TOYHOE UCIIOTHEHHE 3aJAHHOTO 3aKOHA YIIPAB-
JICHUS, a OOBCKTHI, YYACTBVIOIIUE B MPOLECCE HABCACHUS (JICTATCIBHBIN
anmnapar, KOMaHAHBIA OVHKT H LEb) PACCMATPHUBAIOTCSA B 3TOM CIVYAC KaK
MaTEpHAIBHBIE TOUKH ITPOCTPAHCTBA, HE UMEIOINE MACCHI.
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Juaamuueckas TPaeKTOPH — 3TO KPHUBasd, IPH pacdére KOTOPOH ViH-
THIBAIOT HWHEPLIMOHHBIE CBOICTBA JIETATEIBHOTO armapara M CHCTEMBI
VIPaBICHHS.

daxTHuecKkas TPaeKTOPHSI — 3TO PeanbHasd TPACKTOPH, KOTOpas IMOIy-
YaeTcd ¢ YIETOM BIIMSH HA JIETATSIbHBIN alapar | €ro CHCTEMY VIIPaB-
JICHUA Pa3IUIHOTO POJa CIyIalHBIX BO3MYIICHUN: ITOPEIBEI BETPA, HEPAB-
HOMEPHOCTb TATH ABHUrateicH, modTel
OpPraHoB YIIPABJICHHA, OPTraHU30BAHHBIC
ITOMEXOBBIE BO3IEHCTBHUS U T.1.

ScHo, UTO BCE TpH THIA TPACKTOPUH
OTIMYAIOTCA JPYT OT APYra CTEHEHBIO
yaéTa XapaKTEePHUCTHK JIETATEIBHOTO all-
rmapara W CHCTEMBI  YIPABJICHHSI
(puc.4.2).

Uem Gonblie HHEPLIUOHHOCTD JIETATEIb-
Puc.4.2 Brgw Tpasrropsit LA, HOTO ammapaTta WIHA IOCTOSHHAS BpeMe-
HHU CHCTEMBI VIIPaBJICHUA, TEM 3HAUH-
TempHEH auHammdeckas Tpackropus AT Oyaer oTnnyarbes OT KHHEMATH-
ueckorn  KT. QaHako, ¢ pocToM HHEPIIMOHHOCTH MCHBIICE BO3ACHCTBUC
OKa3bIBAIOT CIyYalHBIC BO3MYIICHHUS W MEHBINE PACXOXKACHUE MEXKIY IH-
Hamudeckod u gaxtudyeckodr @T Tpaeckropusvmu. Bee tpackropun — kpu-
BBIE TPEXMEPHOTO NMPOCTPAHCTBA C HAYAJIOM B TOUKE PACHOIOKEHHS KO-
magxaoro myakra KI1. Ha puc.4.2 moka3zans! Taxke Tpackropus nemu TLI,
TOYKA MTHOBEHHOTO TIONOKEHHS YIIPABIAEMOTrO JIETATEIBHOTO arapara
JIA u nenu L 1 BEKTOp TEKYLIEro pacCTOSHUSA MeKAY HUMH #(7). B pacuér-
Holi Touke BcTpeun PTB mMoayme BekTOpa paccTosHUS AOKEH ObITh PABCH
HYITIO.

[7(0)] = 0. 4.5)
OnaHako, U3-3a HECOBMAACHUS (PAaKTUUICCKON U KUHEMATHICCKOH TPACK-
TOPHUH «BCTPEUN» B OYKBANBHOM CMBICIC NMPAKTHYCCKH HE MPOUCXOTUT.
MuHrMaTbHOE 3HAYCHUE MOV BEKTOPA TEKYLIETO PACCTOSHUS HA3bIBA-
erca mpomaxoM. s yernenmHoro HaBeACHHS MPoMax JOKCH OBITh MCHb-
e paguyca 3¢ dextusHOro neiicTers 60CBOH YACTH YIPABISIEMOrO JIeTa-
TEMBHOTO aNnapaTa Fyum6.u.
[r@) < rymuéa (4.6)
Hns cucrem mnporuBoBo3ayinHoil o0oponsl (I[1BO), sammmarormmx
«CcBOM» OOBEKTHI, paguyc 3QPEKTUBHOIO ACHCTBHS OOCBOW YACTH HE MO-
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sKeT ObITh GosbrmM. B cpemHem oH cocraBmsieT mpumepHo 15-20 m.Oto
03HAYACT, UTO PATUOTCXHUUCCKHE CUCTEMBI YIIPABICHHS JODKHBI 00eCIIe-
4quTh HaBeACHUE JIA C TOYHOCTBIO HE XYK€ 3TOTO 3HAUCHHUS HA AATBHOCTIX
HECKOJIBKUX JCCATKOB KUJIOMETPOB.

Bonpochl 4na camMoOKOHTpons

1. JlaiiTe onpeacncHUE NOHATHIO PAIUOYIPABICHHE.

2. HasoBure OCHOBHBIC 331241 PAIUOYIPABICHHUA.

3. Uro mpeactaBismoT W3 ceOs CHTHANBI PACCOTNIACOBAHMSA B CHCTEMAaX paawo-
YOpaBICHHA?

4. Kakyro poip B CHCTEMAX PaJUOYHNPABICHHA BBINOIHAIOT JONOTHHUTCIBHBIC H3-
MEPHUTEIH HABHTAMOHHBIX TAPAMETPOB?

5. Kakue orpaHvycHua M JONMYIICHUSA MPUHUMAKOT NPH COCTABICHUHM YPAaBHCHUI
JBIKCHHS JICTATCIBHBIX aIapaToB?

6. HazoBute OCHOBHBIC YCIOBHUS, MPH KOTOPBIX OOBEKT COBEPIIACT MOCTYTATEIIb-
HOE HJIM BPAIATEIbHOE IBIKCHIE?

7. Kakue ocHOBHBIC TPEOOBAHMS MPEABSBILIOT K TPACKTOPHAM IOIETA JICTATCIIh-
HBIX ANmapaToB?

8. C KakuMH MPOTHBOPCUISAMH CTAJIKHBAIOTCA Pa3pabOTUHKH CHCTEM H OOBEKTOB
YOpaBICHHA?

9. JlaiiTe CpaBHUTEIBHYI) XapPAKTCPHCTUKY PA3AHYHBIX BHAOB TPACKTOPHI, KOTO-
PBIE UCTIONB3YIOT TIPH PAAUOYPABICHUH.

10. Ha30BHTC MPUYHHBI MPOMAaXa MPH HABSACHUH U CPOpMyTHpYHTE TpeOOBAHHU K
TOYHOCTH PabOTHI CHCTEM PAJHOYTIPABICHUL.

4.2 MemoObI HageleHUsI TemamesibHbIX
annapamoe
B zaBucuMocTH OT XapakrTepa LEIH, Pa3ACaIioT METOIbl HABCACHUS IO
(huKCHpOBaHHEIM U He(PHKCHPOBaHHBIM TpackTopusM. Peannzarmuio mero-

J0B HABCACHUA 6y,£[€M paccMaTpuBaTh Ha NpUMCPAX HABCACHUA YIIPABIIAC-
MBIX PAKCT Pa3JIUIHBIX KJIaCCOB HA ABMKYINMUCCA U HCTIOABUYKHBIC IC/TU.

HaBegeHue no (hMKCUpPOBaAHHBLIM
TpaekTopusam

OuKCHPOBaHHBIC TPACKTOPHH ONMPEACSIOT 10 B3néTa (mMycka, crapra)
JIA u paccunteiBarOT mporpamMmy ABHkeHHS JIA mo 3TOH TpaeKTOpHH.
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[Iporpammy 3aknaabiBalOT B HaMsiTh OOPTOBOrO KOMIUICKCA PAIUOVIIPAB-
neHus. OHa onmpeaenser MOMEHTH JOCTHIKCHUS 3aJaHHBIX TOUCK TPACKTO-
PHH HONETA U, NPH HEOOXOAUMOCTH, BBLAACT KOMAHIbI UCTIONHUTCIBHBIM
OpraHaM VIpaBICHHS 1 H3MEHCHUS PEKUMA MONETA TaK, YTOOB BEKTOP
ckopoctu JIA B m000i MOMEHT BpeMEHH UMen Obl TpeOyeMoe Hampaslic-
Hue. YacTo Takol METOJ Ha3bIBAIOT HABEACHHUEM IO OMOPHON TPACKTOPHH.
VoA ATAY B Ha npumepe nsmxenns pa-
7 KETHl KJIacca «3eMIISl — 3eMILI.
BE—:—»VF: PaccMOTPHUM PEATH3ALUI0  Me-
! TOAA HABCACHUS IO ONOPHOM
! # Ttpaexropuu (puc.4.3).
I/‘{ L 2 7 L, J1s1 OTHOCHTETBHO HEOOTBIINX
= JATBHOCTEH MOJETA MOYKHO
npeHeOpeyb KPUBU3HOU U Bpa-
meHueM 3emnn. Toraa onopHas
TpaekTopHs OVACT KPUBOH, JexKalmeld B BEPTUKATIBHOM ITOCKOCTH (TII10C-
KOCTH NPHULECTUBAHNSA) U OYICT COCTOATh U3 TPEX XAPAKTCPHBIX YUACTKOB!
OA - yuactok HaOopa BbICOTH, AB — y4acTOK rOpH30HTATIBHOTO MOIETA U
BLI - yuacToxk CHUKCHHS HTH MINKHUPOBAHUS HA 11E)Tb. Ha 5TOM ke pUCYHKE
MOKA3aHO HEKOTOPOE MONOKEHHE pakeThl P B mosére, xapakrepusyronee
cnyyaiiHOE OTKIIOHCHHE KOOPAMHAT (PAKTHUECKOU TPACKTOPUH OT KHHEMA-
THUECKOU pacuéTHOH: AY— mo Beicore H1 AZ— B OOKOBOM HANPABJICHHU.
JTH mapaMeTpsl Ha3BIBAIOT NAPAMETPAMH paccoriacoBanus. UtoOwr yaep-
JKaTh PaKeTy Ha (PUKCHPOBAHHOW TPACKTOPUH HEOOXOANMO B KKIBIH MO-
MEHT BPEMEHH 00CCIICUNBATE BHITIOTHCHHE CIICAYIOIINX TPCOOBAHHH.
AY(H=0u AZ(H)=0 4.7)

Taxkum oOpasom, I HABSACHUS MO (PUKCHPOBAHHOU TPACKTOPUU HE-
o0xoxuMo Ha ympasiasieMoM JIA UMeTe M3MEPUTENH TEKYIIMX HABUTALH-
OHHBIX MapaMeTPOB, YTOOBI CPABHHBATH MX C 33JAHHBIMH HapaMeTpaMH.
ITO U3MEPUTETH BBICOTHI MONETA, YIVIOBBIX KOOPJAWHAT, MPOUACHHOTO IMy-
TH, OOKOBOT'O OTKIOHECHUS U JP.

Beicoty monéra onpeaenator 0apoMETPUICCKUMH H3MEPUTEISIMH W
PaaAUOBBICOTOMEPAMH.

VYTII0BBIC KOOPAUHATHI U3MEPSIIOT C MOMOIIBIO CHCTEM, OCHOBAHHBIX HA
METOAaX METICHIAlMN PAIUONU3NYICHUS HEKOTOPBIX CCTECTBCHHBIX HITH HC-
KYCCTBCHHBIX HCOCCHBIX TEI, 3aKOHBI IBHKCHHUS KOTOPBIX H3BeCTHBI. EcTe-
CTBCHHBIMH OPUCHTHPAMHU MOTYT CIYXKHTb, HAIIPUMED, HCTOUHUKH KOCMH-
YEeCKOro paanon3nyvycHus (paano3sé3ael), ConHe, a Takke 0OBEKTHI MOA-

Prc 43 Hapemerme JIA no onmopHoH THAsKTODHE.
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CTHJIAIOLIEH MTOBEPXHOCTH, OTPAKAIOIINE PAIUOBOIHBL. B kauecTBe HCKyc-
CTBCHHBIX PAJUOOPHCHTHPOB UCHOIB3YIOT HEMPEPHIBHO H3MyYAIOIIUC Ha-
BHUTALIMOHHBIC PAJUOMAasKH, PACIONOKCHHBIC HA KOCMHYECCKHX O0OBEKTaxX
WJIH HA 3¢MHOH MOBEPXHOCTH C TOYHO M3BECTHBIMH KOOPIUHATAMH.

[IpumeHeHne uaMmepuTenci, OCHOBAHHBIX Ha UCMOIbB30BaHUH 3(ddekTa
Homnnepa, no3BOIET NOMYIUTh HH(POPMALIHIO O CKOPOCTH JBHXKCHUS H 00-
koBoro cHoca JIA. MHTerpupys cKopocTb, MOAYYAIOT 3HAYCHUE MPOMICH-
HOTO IyTH L, HCOOXOUMOTO I/l H3MEHCHHUS PEKUMA MONETA, HAPHMEDP B
touke B Ha puc.4.3.

B Hekoroprix cnyvasx ansg GopMHPOBAHUS NapaMETPOB PaCCOraacoBa-
HUS B CHCTEMaX aBTOHOMHOT'O PaAHOVIIPABICHHUS HUCIOIb3YIOT KOPPEIALIH-
OHHO-3KCTPEMAIbHBIC CUCTEMEBI, OCHOBAHHBIC HA METOAAX PACIO3HABAHHUS
00pa3oB. B 4acTHOCTH, IPUMEHSIOT CUCTEMBI, B KOTOPBIX OCYINECTBISACTCS
CpaBHEHHE TEKYILETO H300PKEHHS MOACTUIAIOLICH NMOBEPXHOCTU C 3Ta-
JIOHHBIM H300paKCHUEM, MONMYYCHHBIM 3apaHee. Kputepuem cpaBHeHHs
SBIICTCS. 3HAUCHHC B3aMMHOU MPOCTPAHCTBCHHOH (YHKLHUH KOPPETSALHH
000UX N300paKeHUH.

Jns mOBBIIICHHST TOYHOCTH H3MEPECHUH W HAIEKHOCTH PalOThI aBTO-
HOMHBIX CHCTeM yrpaeicHus JIA B psae caydacB NPUMCEHSIOT KOMOHHA-
LU0 OBYX WIN OOJEE CHCTEM, HCIONB3VIOLMIMX Pa3NUYHBIC (PU3HICCKUE
MPHUHLUNBI MOTYYCHUS HAaBHTaMOHHOH wHGpopMmauuu. [Ipuvepom Moxker
CITY’KUTh KOMIUICKCHPOBAHHE HHEPLMAIBHBIX U PAJHOTCXHUYCCKHX HH-
(hOPMALINOHHO - U3MEPUTETIBHBIX CHCTEM.

B unepupangbHBIX CHCTEMaxX B KAYCCTBE U3MEPUTEICH HABHIALIMOHHBIX
MapaMeTPoOB HCIONB3YIOT JATIYUKH JTUHCHHBIX YCKOPCHHUH — aKCEICPOMET-
PBl ¥ CBOOOTHBIC THPOCKOMBI, Aarorue nHpopManuoo 00 yriax OpucHTa-
uun JIA. MHTErpHpys YCKOpEHHE MOMyYalT CKOPOCTh ABrkeHus JIA, a
MOCJIE BTOPOr'O HHTEIPHPOBAHUS — IPOUACHHBIHN MyTh.

B kauecTBe paaMOTEXHUYECCKUX JATIUKOB HMCIOIB3VIOT AOIIICPOBCKHC
HU3MEPUTETH IYTEBOH CKOPOCTH H YIa CHOCA, PAJHOBEICOTOMEPHI, PaIuo-
BEPTUKAHTHI H AP.

OCHOBHBIM JOCTOWHCTBOM HABCICHUS IO OMOPHOH TPACKTOPUH SIBII-
€TCS CKPBITHOCTh PabOThl CUCTEMEBI VIIPABICHHS U, KaK CICACTBUE, € BBI-
COKas MOMEX03alMIIEHHOCTh. KpoMe TOro, aBTOHOMHOCTD PabOThI ITO3BO-
JSIET OCYLICCTBIATh HABEACHHUE Ha IICTH PACIONOXKCHHBIC HAa OOMBIIMX
VIANCHUAX OT MECTa CTapTa JCTATEIBHOrO anmnapara (10 HECKOIbKHX ThI-
ca4a kunomerpos). OnxHako, mpu monérax Ha OONBINNE PACCTOSHUS MOTYT
BOZHHKATh TPYAHOCTH YIIPABICHHS H3-3a TOTO, UTO YCIOBHUS Ha TPacce Mmo-
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7€Ta MOTYT CYLIECTBEHHO M3MEHATHCS U NMPEAYCMOTPETh 3apaHEe Peajb-
HYI0 OOCTaHOBKY NPAKTHUYCCKH HEBO3MOXKHO. B sTOoM ciyuae cucrema
VIOPABICHUS A0/KHA ObITh QIANTHBHOM, a HA OOPTY JICTATEIBHOTO arnmnapa-
Ta JOJZKHBI HAXOAUTHCA AOIMOTHUTCIIBHBIC CPCACTBA MOTYyUCHUA I/IH(I)OpMa-
LU 00 OKPYKAKOIIEH 00CTAHOBKE.

HaBegeHue no HedhMKCUPOBAHHBLIM
TPaeKTopUaAM

HedukcupoBaHHBIE TPAacKTOPUH PEATHM3VIOT € MOMOINBIO PA3NTHYHBIX
METOJOB HABCACHHS B 3aBUCHMOCTH OT TUIOB JIA, OT 3a3ady, permacMbix
NP HABCACHWHM, U APYyrux (pakropos. Pasnuyaror ABYXTOUCUHBIC U TPEX-
TOYCYHBIC METOBI.

B aByXTOYEUHBIX METOJAX B HABCACHUHM YYaCTBYIOT IBa OOBEKTA!
vropasasgeMbiii JIA 1 Lenb, Ha KOTOPVIO OCYLIECTBISCTCS HaBegcHue. B
TPEXTOUCHHBIX METOAAX VUACTBYIOT TPpH oObekTa: JIA, 1einp # KOMaHIHBIA
nyHKT KI1. KoManaHbl# nyHKT - 370 0000MEHHOE NOHATHE MECTa B3IETA,
crapta nnn nycka JIA. B kagectse KII moxer ucmons30BaTbesi MOIBHK-
HOU HOCHTEIb, HANIPUMED, CAMOJIET — PAKETOHOCEL, TAHK, HAJBOXHOC CYA-
HO U T.I., IO3TOMY NpH (POPMHUPOBAHHUN TPACKTOPUH HABEACHUS HEOOXO-
JUMO VIUTHIBATH MAPAMETPBI ABHKCHUS HOCUTEIS.

Paccmorpum HekoTOpEIE METOOB HABEACHHS MO HEPHUKCHPOBAHHBIM
TPACKTOPHSIM.

I'eomeTpuueckne COOTHONICHUS NPU PEANTH3alUN ABYXTOUCYHBIX Me-
TOAOB MOKa3aHel Ha puc.4.4.

v ¥ Beeaém HekoTopeie ompeaeneHus 060-
LL 3HAYCHUH, NMPUBCACHHBIX HA 3TOM pH-
CYHKE.

Jluana r, cocawHSIOMmMAN VIIPaBILIC-
Myio pakery P ¢ mensto Il HaswsiBaroT
JUHUCH BU3UPOBAHUS LCTH. YTONI ( MC-
JKAY JIMHUCH BHU3WPOBAHUS LETH W Ha-
MPABICHUEM BEKTOPA CKOPOCTU PAKCThI
V) HA3BIBAKOT YIJIOM YNPEKACHHA. YTOI
€ MCXKIY JTHHHUCH BH3UPOBAHUS LCTH H
ockl0 X CTaOWTN3UPOBAHHON CHCTEMBI
KOOPOHHAT HA3BIBAIOT VIJIOM BH3HUPOBA-

Prc4d B moacHeHEED B CTOUR SHED,
METOOOE Habemernod JIA.
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HUs 1eau. s ynpoineHus paccy:KACHHH OyAeM CUUTATh, YTO BEKTOPHI 7,
Vpu Vy nexat B OAHOM MIOCKOCTH X*, O*, Y’ CTaOWITU3UPOBAHHON CHCTC-
MBI KOOPAUHAT.

Hamomaum, 9To CTaOHIM3UPOBAHHAS CHCTEMA KOOPAMHAT OTHOCHTCS K
BHJIY TaK HA3bIBACMBIX TMOJBUKHBIX CHCTEM KOOPAHMHAT. XapaKTCPHOM
OCOOCHHOCTBI) TAKOH CHUCTEMbI SBJSICTCS TO, YTO HAYAIO KOOPAHUHAT CO-
BMCIIICHO C LICHTPOM MacC ABHKYIICTOCS JISTATCIBHOTO anmapara (B JaH-
HOM Cliy4ae¢ pakersl P), a OCH OpHEHTHPOBAHBI NAPAUICIBHO OCAM OIMOPHOM
(OTCUETHOM) CHUCTEMBI, HAYAIO KOTOPOH, KaK MPaBUIIO, COBMEIICHO C KO-
MaHIHBIM MYHKTOM.

Haeedenue mMemoOOM MO20HU

XapakrepHoi OCOOCHHOCTBIO ME-
TOJNA TOTOHH SIBJIICTCS TO, YTO B JIFO-
00l MOMEHT BPEMEHU BEKTOpP CKOPO-
CTH pakeThl V), HampasiacH Ha LETb
(puc.4.5).

VYron ynpexxaeHus mpH 3TOM pa-
BCH HYIIIO.

o =0. 4.8)
0 A CKOpOCTh COMMKCHHUS PAKETHI C LIC-
KM 7610 Oy ST paBHA
Puc.4.5 Hapepesoe JL& meTomom noroms. Vo= Vp + Jycos B 4.9)
Tak kak CKOpPOCTb €CThb MPOU3BOIHAS
OT PACCTOSIHHS, TO MOYKHO 3aITUCATh

dr
— =V, £ VycosB. (4.10)
dt

3TO YPaBHCHUC HA3BIBAIOT YPABHCHUCM MCTOAA IMOTOHU.

Armmapatypa, peanusyromas 3TOT METOJ, MOUKHA MOCTOSHHO OMPeac-
JIATh PACCOTIACOBAHUC MCKAY HANIPABJICHUCM JIMHUU BU3UPOBAHUA LCIHU U
HAMpaBJICHUCM BCKTOPa CKOPOCTH PAKCTBI U Bpra6aTbIBaTb KOMaHAOBI,
VIIPABJICHUS TTOJETOM, /IS YCTPAHCHHS 3TOTO PACCOTTIACOBAHMUS.
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IIpon3eenem mocTpoeHNE KMHEMATHIECKOH TPACKTOPHUH PAKETHI, HABO-
JUMOU Ha LENb Io droMmy Metony. Ipn
NOCTPOCHUHU 3aJaHHBIMU ABIAKOTCA Tpa-
ckropus uenn Ly, 1L, ... LI, , oTtHOIDC-

vV

0

v

P
u TouKkK pacmonoxeHusa neau L u pa-
keTel P; B MOMEHT Hauyaja HaBEACHUS

(puc.4.6).

HHE CKOPOCTEH LIEIU U PAKETBl 71 =

st HOCTPOCHUS TPACKTOPHHU PAKCTHI Py

Pazo0bEM TPACKTOPHIO LCIH HA PSI Ma-

aerx yuactkoB LI, LLLL;, L1, v T.4. P

Tak kak yuacrox L[;Ll; man, 10 MOXHO Prc 4.6 PacuéTHaT TRAeKTORHA DAKETE
CUMTATh, YTO BO BPCMsI ABHMKCHUS LIC/TH TPH HABETEHHH MeTOIOM IOTOHH.

[0 3TOMY Y4acTKy (f1 — /2) pakera ABMKETCs mo HanpasieHuto Pl (tak
KaK BEKTOP CKOPOCTH V), HalpaBJIeH Ha 1I€/b) U IPOXOAUT IyTh

PP, = LG, Vp= ]—[1]—[2 . 4.11)
Vi n

OTrxmazgeiBas otpe3ok PiP,, Haxoqum touky P,, B KoTOpOii pakera oka-
HKETCSl B MOMEHT £, (¢ yuérom uto V), > V). Tak Kak BEKTOP B KaKIbIH MO-
MCHT BPEMCHH JOKEH ObITh HAMPABJICH HA 11C/Ib, TO B MOMCHT /; OH OYJCT
HarnpasicH 1o mpsamou P, I, TTostomy, koraa wens mpodaét myts LI, L,
paxeTa MpouaéT myTh

P2P3:%. 4.12)
n

OTkrageiBast TOT OTPE30K HA HanpasiacHuu P, L, Haxogum Touky mo-
JOKCHHSI PAKCTHI B MOMEHT BpeMeHHU 13, T.¢. Ps. [Ipomomkas ananorudausie
MOCTPOCHUS, HAXOAUM, YTO TPACKTOPHUS PAKETHI MPOXOIUT Yepe3 TOUKHU Py,
P, P;, P, u .1, Yem menbine BeiOpanst otpesku L1, L u ap., Tem
ToYHEE OVACT MOCTPOCHHE.

Ecnu ckopoctu nenu v pakeThl M3MEHSIOTCS BO BPEMCHH, TO IMPH MO-
CTPOCHHH OTHOLICHHUE CKOPOCTEH TaKXKE JOKHO OBITh 32JaHO Kak (pyHK-
s BpeMeHu 1(f) u onpeaencHue otpe3kos PPy, PoPs u t. 4. Hy)HO nipous-
BOJAUTH COOTBETCTBEHHO JTs1 3HAuUCHM 1(f1), n(fz) U T.1.

Tpaekropust METOAA TOTOHU MPH MOMEPEUYHBIX WIIH BCTPECYHO — IMOIC-
PCUHBIX KypcaX HMEET BO3PACTAOIIYIO KPUBU3HY MO MEPE MPHUOIHKCHUS
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k nenu. Korga paanyc KpuBU3HBI TPASKTOPHH CTAHOBUTCS MEHBINE JOITYC-
THMOTO paguyca pa3BopoTa M1 JAHHOH PAaKEThI, PaKkeTa MOMKET COMTH C
pacuéTHON TPASKTOPHH, YTO MPHUBEIAET K ONPEACIEHHOMY mpoMaxy. Hem
0oJBIIEC CKOPOCTh LICTH, TEM OONBIIE MOXKET OBITh MPOMax. JTO SBISACTCS
HEJOCTaTKOM MeTona NOoroHu. IlosTomy Takol MeTox MPUMEHSIOT IPH Ha-
BEICHUHU HA MCJICHHO ABIDKYIIHECS LETIH.

Haeedenue no memody napasnenbHO20
cbnuxeHusl.

Ilpm TakoM MeTOJEe BEKTOP CKOPOCTH PAKETHI B KAXKABIH MOMEHT BpE-
MEHH HAIIPaBIIEH B VIPEKAEHHYIO TOUKY, COOTBETCTBYIOUIVIO 3TOMY MO-
MEHTY BPEMEHH.

Vnpexaéanas ToUka 3TO Takasd TOUKa IPOCTPAHCTBA, B KOTOPOH pakeTra
BCTPETHIACh OBl C LICNBIO, €CITH Obl BEKTOPBI CKOPOCTH LETH H PAKETHI B
JATbHEHIIEM OCTABATNCH HEU3MEHHBIMU.

Ipearmonoxum, 4TO WENb JIETUT IO MPOU3BOILHOH Tpackropuu TLI u B
ITPOM3BONBHBIN MOMEHT BPEMEHH ! HaxoAuTcd B Touke L, a pakera B 310T
MOMEHT Haxoautcs B Touke P (puc.4.7).

Torma ynmpexaEHHYIO TOUKY A, COOTBET-

v¥ L CTBVIOIIVIO STOMY MOMCHTY BPEMCHH,
MOKHO HAWTH U3 YCIOBUS
o X ul Aty = Aty 4.13)
B _ U'\\\ roe At :% u Ar= % COOTBETCT-
r T ) T
L BECHHO BpPEMEHA MONETA LETH U PAKETH 10
L TOYKH BCTPCHH.
¢ . CrenoBaTenbHO, YCIOBUC HACATBHOTO
¥p ok VIPEKICHUS UMCET BHJ
0*LE LA _PA (4.14)
P (e
Puc. 4.7 Havenerme JL&y o metomy Haiiném, yemy pasubl otpesku LA u

TIAPATIIETE HOTO CAIICE e M.
PA. lns 3Toro nposeaeM MEepreHANKYISP

M3 TOYKUA A HA THHHUIO BU3HPOBAHUS LICTH.
Torma
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AB AB

HA=—— PA=— . 4.15
sin¢ S,
[ToncraBuM 3TH 3HAUCHHS B YCIOBHE HACATBHOTO yopexacaus (4.14)
AB AB
(4.16)

Visina V sing,
Coxparue Ha AB, moxyuum

Vp sin @o = Vy sin a. 4.17)

CocraBafomue 3TOro ypaBHEHHS MPEACTABIAIOT COOOH IPOSKIHU

BEKTOPOB CKOPOCTECH pakeThl V), u nenu Vy Ha HOpManb K JHHHUH BU3UPO-
BaHUA uenu. [ BBIIONHCHHS 3TOrO YCIOBHS MPOCKIHH JOKHBEI OBITH
PaBHBI APYT APYTY B TCUCHHUC BCEro 3tamna HaseacHus. OueBnaHoO, oHu OV-
JOYT PaBHBI TOJIBKO B TOM CIY4aE, CCIM JTHUHHS BH3UPOBAHHS LICTH B IMPO-
LECCe HABEACHMS OyAET MOCTYMATEIbHO MEPEMEIATHCS MApPALIEIbHO Ca-
Mot cebe. [loaToMy Takoi METOA HABEAEHUS HA3BIBACTCA METOAOM IMapas-
JempHOro cOmmkeHus. I peaau3anuy TaKoro METoAa HEOOXOAUMO MOJ-
JECPKUBATh CKOPOCTh H3MCHCHHS YITIa BH3HPOBAHUS PABHOH HYIIIO, T.C.

e =0 (4.18)
dt
Otnuuue oT HYJCBOrO 3HAYCHHUS YIJIOBOH CKOPOCTH BPALICHUS JTHHHUN
BH3HPOBAHUS LICTH OVACT ABILITHCS NMAPAMETPOM PACCOTIACOBAHUS.
[ToctporM TpaeKkTOpUIO JBHUKCHUS
pakeTl MPH HABCACHUH METOAOM Ta-
pamnenpHoro comuxkenus. Jlas BeImo-
HEHHS TaKOTO MOCTPOCHHS HEOOXOIUMO
3HaTh Tpackropuro neau 1L, orHOmme-
HHE CKOPOCTEH MOIETAa LEIH U PAKEThI

n=—" ¥ TOYKH HAYAIBHOT'O IOJO0KE-

v

p
uus uenu L u pakerst Py (puc.4.8).
Pazo0bpéM TPaCKTOPHIO LETU HA Psif
mameix vaactko L L[, LLI;, u T.a.
Kaskapiii U3 3THX y4aACTKOB LCIb JOIK-
HA MPOXOJUTH 32 OJMHAKOBOC BPEMSI.
FPre 4.8 ParufTHaA TPasRTOPIA PareTsl Touxu P, u 1; coenuHuM THHHCH BH3HU-
I H HARETE HHH METOTIO N ITAarn- I/I
e ——— posanus nemu. M3 touexk L, 1, u 1.4
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MPOBEAEM TIPSAMBIC TTApalIeIbHBIE JHMHUM BH3UpoBaHu 1enu. Jlanee, BbI-
YUCIAM COOTBETCTBYIOIINE YIACTKH TPACKTOPHUH paxeTsl. Bpems mpoxox-
nperus nenu paccrosHus LI, co ckopocteo V), paBHO BpeMEHH NPOXOXK-
JeHus pakeTsl paccrogausg PP, co ckopocteio V7, T.€.

% = E’ (4.19)
Vu Ve
OTKyJa PP, = L, Vo= L, . (4.20)
n
1T
AHaAIOrHYHO HAXOIUM
P,P, = % 4.21)
n

U T.1.

U3 touxm P, pagmycom, pasueiM PP, maxomum Touxy P, Ha mpsamoi,
npoxoasmei uepe3 Touky L. Hanee, n3 Touku P, paguycom, pasHeiM P,P;
HaxoauM To4Kky P; m T.x. UeM mMeHbIIE B3ATH YUACTKH HA TPACKTOPHH Lic-
JH, TEM TOYHEE MOCTPOCHHE TPACKTOPHH PAKETHI.

Kax Buano n3 puc.4.8, KpUBH3HA TPAEKTOPUH PAKETH NPU HABEICHUH
METOAOM MAPAIUICIBHOIO CONMKEHUS MOMYYACTCA ropa3lo MCHBIIE, YeM
MPH HABEICHUH METONOM IMOTOHH W MPHOMMKACTCS K MHHHUMAIBHO BO3-
MOJKHOM M3 BCEX METOJMOB HaBeAcHHUA. IIpw mpaMOTMHEHHOM ABYIKCHHH
LIENIA ¥ TIOCTOSHCTBE OTHOILICHUH CKOPOCTEH LEMHM M PAKETH YTOJN YIPEXK-
JEHUS HE M3MEHACTCS (=const M TPAaeKTOPHSA PAKEThI MOIYIAECTCA MPIMO-
JUHEHHOU.

Haeedenue wmemodomMm Ha-
Kpbimusi yenu A I

Taxkoit METOJ HABCACHUS OTHOCHTCS
K TPEXTOUCYHBIM METOJAM, TAK KAaK B
NPOLIECCE HABCACHUS VYACTBYIOT TpPHU
oObekta (puc.4.9): KOMaHIHBIH TYHKT Py
KII, pakera P u nmens L. Ha puc.4.9 ME P
0003HAYCHO Fiq — JTUHHS BH3HPOBAHUS
LCH OTHOCHTCIBHO KOMaHIHOTO IYHK- r

Ta, 7 Kp JIMHUA BU3UPOBAHUA PAKCTHI
EKFl EKU' }{

0

KT

Prc.d9 K noacHesomo TREXTOUR UHED:
METOOOE HabemerneT LA



OTHOCHTCIBHO KOMAHIHOTO MYHKTA, Exq — YIOJI BH3HPOBAHUS LICIH, Exp -
YTOJT BU3HPOBAHUS PAKCTHI.

Ilpu HaBemeHUU METOAOM HAKPBITHS LICTH pPakeTa B JHOOOH MOMEHT
BPEMCHHU JTOJI’KHA HAXOTUTHCS HA TMHUN BU3UPOBAHUS LICTH OTHOCHTEIBHO
KOMAHIJHOTO MYHKTA, T.C. JOJDKHO BHITIOJTHATECS YCIOBUC

Ae = g &= 0. (4.22)

Pakera B 3TOM cniyuae kak Obl 3aKPBIBACT BUAMMOCTD LIS OT HAOIIO-
JATCINS, HAXOAMIICTOCS Ha KOMAHTHOM YHKTC,

VYroa Ae sBisiercs mapamMetpoM paccorsiacosanus. OH 100 BBIYUCSI-
€TCsI KaK Pa3HOCTb YTIIOB Exy M Exp, THOO U3MEPSAETCSI HETIOCPEACTBEHHO.

Paccmorpum rpaduueckoe mOCTPOCHUE TPACKTOPHH PAKSTHI MPH HABE-
JCHHH METOJOM HAKPBITHS wenu. JIas mOCTPOSHUS TOJKHBI ObITh 33 JaHbI
tpackropus neau TL, Tpackropus komanaaoro nyHkra TKII, orHOmcHus

Vv
CKOPOCTCH LEMH M PaKeThl /M, =—, M LCIH H KOMAHJHOTO IIYHKTA
Ve

V]_I ..
n, =— , HAYaJIBHOE MOIOKEHHE BCEX TPEX OOBEKTOB.
Ve

Tpacxroputo uenn TL[ (puc.4.10) pazgenuM Ha psAA MambIX Y4acTKOB
1L, LR, u 1.4, CoOTBETCTBYIOIINME YIACTKH TPACKTOPHH KOMAHIHOTO
MYHKTA HAXOAUM W3 CACIYIOIUX COOTHOILICHHM

Wi, , LI, LI, Il

) )

KK, = . KK, = (4.23)

1T

10
H T.JO.
COC,Z[I/IHI/IM OpAMBIMHU JIUHUAMHA TOY-
KU TTOJIOXKCHUA KOMaHIHOI'O IMYHKTA €
COOTBCTCTBYHOIIUMHU TOUYKAMU ITOJIOXKC-
wus nenu: Ky u L, K; u 1 u T4, Hanee,
BBIYUCIHUM OTPE3KH TPACKTOPHHU

PP, - 11, 10, V- 1, 10, ;
VLI n,
PP, = Lot V= L1, (4.24)
I I |4 m
! | T !
kK K2 K3 K4 gg uTA

Fre.4.10 PacuSTHam TRAeRTOPHA PARETEL
TIH HABEMEHEH METOROM HAKDEITHA [ETTH.
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M3 Toukn HauaapHOTO MOJOXKCHHS pakeTel Py pammycom PP, aemaem
3accuky Ha JuHUHA BusupoBaHus Koll; m HAX0auM MOI0KECHUC PaKkeThl P,
AHAJIOTHYHO ONMPESACISICM MOCICAVIONIHE TOUKH MOoKeHus paketol. Co-
CAVHSISI HAHACHHBIC TOYKH, HAXOIUM MCKOMYIO TPACKTOPHIO ABUKCHUS Pa-
KETHI.

Ecan HaBeacHHME 1O METOAY HAKPBITHS LICTH HAYHHACTCS ¢ MOMCHTA
cTapTa PaKkeTel ¢ KOMAHAHOTO MYHKTA, TO TOYKA HAYAJIBHOTO IMOJIOKCHHS
paketel P; coBmazaect ¢ TOYKOW HAYAJIBHOTO ITONOXKCHHSI KOMAHIHOTO
nyvakra K;. Ecnn apmkeHHE KOMAaHAHOTO MYHKTA MPOUCXOTUT MO 3aKOHY
MapaICAbHOrO COMMKCHUS, TO pakeTa OyAeT ABUTaThC TAKIKE, KAK ©CIIH
OBl OHA HABOJUIACH IO METOAY MAPAUICTHPHOTO CONMMKCHHUSI.

Bonpocbl ana caMOKOHTPONA

1. Kakne TpeOoBaHuA AODKHBI OBITH BHIIOTHCHEI TIPH HABCACHUH JICTATCITEHBIX
ammapaToB MO OMOPHOH TPACKTOPHHU?

2. Kakyro anmapaTypy HCHOJB3YIOT IIPH HABEACHUH JICTATCIbHBIX aNapaToB MO
OITOPHOI TPacKTOpUH?
3. Ha3zoBuTC OCHOBHOE TOCTOMHCTBO MCTOAA HABCACHHUS TI0 OMOPHOH TPACKTOPHH.
4. B uéM 3aKIFOYACTCS PA3IHIHC IBYXTOUCYHBIX H TPEXTOUCTHBIX MCTOIOB HABC-
JICHHA JICTATCITHHBIX ANMapaToB?
5. HazoBuTe METOABI, KOTOPBIC YAMIC BCCTO HCHOIB3YIOT IS HABCICHHS JICTA-
TEBHBIX ANMAPATOB 10 HS(VUKCHPOBAHHBIM TPACKTOPHAM.
6. [MoscHUTE XapaKTCPHBIC OCOOCHHOCTH HABCACHUA JICTATCIBHBIX alllapaTOB MC-
TOAOM IIOTOHH.
7. TTosicHUTE XapaKTSPHBIC OCOOCHHOCTH HABCACHHA JICTATCIBHBIX alllapaTOB MC-
TOIOM TIAPATLICBHOTO COMIKCHHUA.
8. [NogcHuTE XapaKTepPHBIC OCOOCHHOCTH HABCACHHUSA JICTATCIHHBIX aNAPATOB MC-
TOIOM HAKPBITHS LICITH.

4.3 Cucmembl paduomersieHagedeHUs

OcHOBHBIM, HAN0OIEE OOIIMM MPUIHAKOM, XAPAKTCPUIYIOIIUM PAIUO-
TCIICHABCACHUE, SIB/SICTCS HATUYHUC OMPCACAEHHOW CTPYKTYPBI BJICKTPO-
MAarHUTHOTO TIOJIS, CO3JaBACMOrQ MEPCAAIUMH YCTPOUCTBAMU KOMAHI-
Horo myHkTa. [Ipu 3TOM HEKOTOPBIN mapaMeTp Mo/t 1) OKa3bIBACTCS (YHK-
LMOHAIBHO CBSI3AHHBIM C KOOPJAHHATAMU COOTBETCTBYIOLICH TOYKH ITPO-
crparctBa (X, ¥, Z), tme X, ¥, Z — onopHas (OTCuéTHAs) CHCTEMA KOOP-
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JMHAT, CBSI3aHHAsI ¢ KOMAHIHBIM IYHKTOM. bopToBas ammaparypa, pasme-
MEHHAS HA YIPABICMOM JICTATCIBHOM aIapate, CocoOHa U3MEPATh Ha-
paMeTp MEKTPOMATHUTHOTO MOJISL U TAKHM 00pa3oM onpeaeniaTh cBoé (ax-
THYECKOE TIOTOKECHHE OTHOCUTEIPHO KOMAHAHOTO MYHKTA.

VYopasisis U3IyUCHHCM MEPECAATINKA HA KOMAHIHOM IYHKTE, MOXHO
HU3MCHATh CTPYKTYPY MO/, U COOTBETCTBCHHO, M3MCHSTH HAIPABJICHHC
JBUOKCHHS VIIPABISICMOTO JIETATEIBHOrO anmapara. TakuM o0pa3oM, MOXK-
HO OCYILCCTBIATH PAAUOTCICHABCACHNUE MO TPOHM3BONBHONW TPACKTOPHH,
KOTOpAasi MOJKET H3MCHSTBCS B MPOLICCCE HABCACHHUS B COOTBETCTBHH C OT-
HOCHTCIIBHBIM JABIKCHHEM OOBEKTOB, YUACTBYIOIINX B HABCACHUH.

[MpuHImn ISHCTBHS U CTPYKTYPA PAIHOTCXHHYCCKUX CPSACTB CHCTEMBI
PaANOTENCHABEACHUS ONMPCACIIOTCA NPEXKIE BCEIO HCIOMB3YEMBIM HH-
(hOpPMALIMOHHBIM MAPAMETPOM MO AMIUTUTYAOH, YacToTOH, (asoi, Bpe-
MCHHBIM 3aIa3AbIBAHHCM CHTHAIOB. B COOTBETCTBHH € 3THUM pa3nHYaroT
AMILTMTYAHBIC, YaCTOTHBIC, ()a30BBIC U BPSMCHHBIC CHCTEMBI.

Yacto cTpyKTYpY 3IEKTPOMATHUTHOTO MO (POPMHUPYIOT TakuM 0oOpa-
30M, 4TOOBI HH(OPMALIHOHHBIC MAPAMETPHl OCTABAINCH HCU3MCHHBIMH HA
HECKOTOPOU JTHHUH WM MOBCPXHOCTU. Takue JTHHUHM U TOBEPXHOCTH HA3BI-
BalOT PAaBHOCHTHAIBHEIMH. JIF00O€ OTKIOHEHHE YIPABIAEMOro JETATCIb-
HOTO anmapara OT PaBHOCHTHAIBHOH JTUHUH HIH TOBEPXHOCTH MPUBOIAUT
K TOSBICHHUIO TAaK HA3BIBACMOrO CHTHANA OIIMOKH HA BBIXOAC OOPTOBOU
npuéMHO# anmapatypsl. Ha ocHOBaHMu curHama omudOku GopMHPYIOT KO-
MaHABI, VIIPABJSIIOIMINC ABMKCHUCM JICTATCIBHOIO ammnapaTa. Y IpaBlIcHHE
MPOU3BOANUTCS TAKUM 00pa3oM, 4TOOBI CHUTHAT OIMHOKH ObLT MUHHUMAJb-
HBIM B TCUCHHUE BCETO VIPABISIEMOro MOIETA JICTATCIbHOrO aIapaTa.

Cuctembl HaBeaeHUA no paauony4vy

XapakTepHbIM MPUMEPOM CHCTEM MPOCTPAHCTBEHHOI'O PATHOTEICHA-
BEACHHUS, B KOTOPBIX B KAUCCTBE WH(OPMAILMOHHOTO MAPAMETPa UCTIOIb3Y-
STCH U3MCHCHHUE aMIUTUTYIbl MPUHUMACMBIX CHTHAJIOB, SIBSIOTCS CHCTC-
MBI HaBEACHUS 1O paauonydy. OIWH KU3 BAPHUAHTOB PCATU3ALMHA TAKOTO
METOJa PacCMOTPUM HA MPUMEPE CHCTEMBI HABCACHHUS PAKCTHl HA ICIb.
PamuorexHudeckass 4acTh CHCTEMBI HABSACHHSI COCTOUT M3 YIIPABISIOIICH
nepeaaromeii PTC, naxogsmeiics Ha komangaom nyHkte KI1, u mpuémHuoit
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armapartypsl, pasmeménHoi Ha pakete P. [IpoctpancTBeHHOE MOMOXKEHNE
BCEX OOBCKTOB, VUYACTBYIOIIMX B MPOLECCE HABCACHHUS, IOKA3aHO Ha
puc.4.11, va kotopom Taxke 06o3HaueHo: JI — paguonyd; riq M , Fyp - IH-
HUH BU3HUPOBAHMS LICTH M PAKCTH OTHOCHTETBHO KOMAHIHOTO MyHKTa: JI,
I u P’ — mpoeKiuu y4a o TMHMHA BH3HPOBAHKS LICIH K PAKCTH HA TOPH-
30HTAIBHYIO KOOPAUHATHYIO TIOCKOCTh XOZ.
VYopasmsromas PTC, ¢ momorpro nepenaturka [1 u aHTeHHOrO yCT-
v THRY porictea A, ¢dopmupyer pa-
o quonyd JI B BUAC paBHOCHI-
HampHOTO HampasiacHusa. [lo-
JOXKCHHE PaJnoiIyda B MpPoO-
CTPAHCTBE B JIOOOH MOMCHT
BPEMCHH ONPEACTIACTCS YIIO-
BBIMH KOOPAWHATAMH 0 B
a3UMYTaJIBHON IUIOCKOCTH U
Pn B YIIOMECTHOU MIIOCKOCTH.
VYrpasieHue mMoiokKeHUEM pa-
JUOTyda OCYIIECTBILIETCA Ha
ocHoBaHmu wuH(popMarmu 0
Fac.4.11 ITpocTascTeernoe IonoEesH: OFEeKIOE, VHABC TE VIOIUT TCKYIIUX HABUTAITHOHHBIX IIA-
B Mpongcce Habemerne LA o pammomyy. pamerpax neau LI, HA KOTO-
PYIO OCYIIECTBIIAETCS HABEAE-
HUE pakeThl P. DTO yrioBrIe KOOPAWHATHI LETH Oy U Py, ONPEaCISIOMue

TTOJIOYKEHUE JIMHUM BU3WPOBAHHA Fyy Lemu Ll oTHOCHTENpHO KOMaHIHOTO
nyvakTa KI1. [TpocTpaHCTBCHHOE MOI0KCHUEC PAKCTH XapaKTCPUIYVIOT COOT-
BETCTBYIOIIME KOOPAMHATHI O, PBp H Fiep,

B zaBucuMocTH OT NPHHATOrO METOJA HABEACHUSA PAIHONYd MOXKET
OBITh HAMPABICH HA LEAb (METOA HAKPHITHS LCIH) WIH B YIPSKIEHHYIO
TOUKy (MeToJ mapamieapHoro commkenus). [Ipu HaBeaeHNN pakera B J¥O-
00l MOMCHT BPEMCHH JOKHA HAXOANUThCS Ha paauoiyye. [lapamerprr

Ao=az-0ap, 1 AB=PBs-Pp 4.25)
OMNPEAENSIOT OTKIIOHEHUE TPACKTOPUU PAKETHI OT HANPABICHUS PAAHONYYA.

Ilpm peanusammy Takoro MeTOJa YaIe BCETO UCHOIB3YIOT AHTEHHY C
OTHOCUTEIBHO Y3KOH, CUMMETPHYHON AHAarpaMMoOM HampaBICHHOCTH, OCh
KOTOPOH CMECIICHA OTHOCHUTEIBHO OCH AHTCHHBI HAa HEOOIBINOW yrom ¥

(puc.4.12).
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Pre412 fopMeporaree: pATHOITY YA B EHOE PABHOCHTHAIEHOTD HATIRAEIEHI.

JuarpamMva HanmpaBIeHHOCTH BpAIIAcTCS B IMPOCTPAHCTBE BOKPYT OCH
QHTEHHBI C YIIIOBOH CKOpPOocThio () 4. Tak Kak OCh AMArpaMmbl HATIPABIICH-
HOCTH TIPH BPAIICHUH MEPEMEIIACTCS MO 00pa3yIoIIeii KPyroBoro KOHYCa,
TAKOC BPAIICHHC HOCHUT HA3BaHWC KOHHUYCCKOTO CKaHWpoBanusa. Ha
puc.4.12 moxazaHO NMPOCTPAHCTBEHHOE ITOJIOKEHHE BpaINAIOMEHc aua-
rpaMMBbl HAIIPABJICHHOCTU I ABYX HPOU3BOJIBHBIX MOMCHTOB BPCMCHHU f
U f,. VI3 pucyHKa BHIHO, YTO BAOIbL OCH BPALICHUS AUArpaMMBbl 00pa3yercs
pasHocurHanpHoe Hanpasnenue (PCH) xapakrepHoe TeM, 9To Juist J1F000ro
MPOCTPAHCTBCHHOT'O MOJIOKCHUS CKAHUPYIOIICH auarpaMmMel ko3 durmeHT
YCWJICHHUA AHTCHHBI ONPCACIACT BCININHA OAHOTO U TOr'O K€ BCKTOpPa G1 u
aAMIUTUTYA2 CUTHAIIOB, IPUHUMACMBIX OOPTOBOH ammapaTypol ¢ 3TOro Ha-
npasicHus (HanpasjeHue Ha Pj, puc.4.12), octaércs mocTOSHHOH, paBHOH
Us (puc.4.13,a).

Ecnu ke pakera Oyaer cmemena orHocuteasHo PCH (P, Ha puc.4.12)
Ha Yroj , TO B HampaBIcHUH Ha P, OyAET MPOMCXOAUTHh HEPHUOAMUSCKOS
M3MEHEHUE KO3 DHUIHMCHTA YCUICHHUS TICPSAAOIICH aHTCHHBI ¢ YaCTOTOH,
PaBHOI YrIOBOM CKOPOCTH BpallCHHs AMATPaMMBbl HAIPABJICHHOCTH U
BCIACACTBHUEC OTOrO 6y,£[eT BO3HHUKATh aMILTUTYAHAA MOAYIALIUA NIPUHUMAC-
MBbIX CUTHAJIOB
unp (N =Us [1 + mcos(Q4t-D)]x

x COS Mo, (4.26)
rae Uy - aMminTyna curHama mpu OTCYTCTBHH YTJIOBOTO PAcCOTIACOBAHUS
(y=0); 0, — yacrora Hecymero komedanust; (,— 4acTOTa CKAHUPOBAHUS,
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@ - HauanpHas ¢aza orudaromwel MOIYISIUH; 77 — KO3 ULHEHT ITyOUHBI
AU

0
[Ipu sToM rayOMHA aAMIUTUTYAHOW MOAVILILUH # TMPONOPLHOHAIBHA
VIJIy paccoriacoBaHus y, a B ¢ase oru-

MOAYIALUU M =

Uni(t) Garomiel MOAYJIIN 3aI0KeHa HHpOpMA-
LU O HAMPABICHUH YITIOBOT'O OTKIOHCHHUS

0 Unt pakersl orHocutenbro PCH. Bug amrim-
a) TYIHO—MOIYIUPOBAHHOTO CHUTHAJA, IPH-

HUMaeMOro OOPTOBOH ammaparypoi ¢ Ha-
npaencHus Ha P,, mokaszan Ha puc.4.13.6,
Ha KOTOPOM aMIUTUTYJbl CHTHAJIOB B MO-
MCHTHI BPCMCHH /1 H f{; COOTBCTCTBYIOT
MOJIOKCHUAM JHArPAMMBI HAIPaBICHHO-
CTH B 3TH k¢ MoMeHTHl Ha puc.4.12. Ile-
PHOA MOIYJSIIAN NPUHHAMACMOrO CUTHAIA
paBseH
Ty =21 Q. 4.27

Takum 00pazoM, ¢ MOMOINBK CKAHU-
pyIoImed auarpaMMel HAIPABICHHOCTH aH-
TEHHOH CHCTEMBI IEPEJAIOIIEr0 KaHala
Prr.4.13 B CHIHATOE, MOHEIMACMED OCYIIECTBISCTCS MPeoOpa3oBaHUE yria

fopTosod ammapaTypoi. paccoriacoBaHus B M3MCHCHHC aMILIUTY-
Jbl IPUHHAMACMBIX CHTHAIIOB.

Beigensisn v aHamu3upys OruGaromMy0 aMILTHTYTHOH MOXYSLMH CHT-
HaltoB B mpuéMHOM Kanaie (puc.4.13,B), MOXKHO MOIYIUTh HHHOPMALIHIO
0 BETHYUHE U CTOPOHE OTKIOHEeHHs paketsl o1 PCH. Orubaromyro amrim-
TYXHO-MOAYINPOBAHHOTO CHTHAIA B 3TOM CIy4Yac¢ HA3BIBAIOT CHUTHAIOM
OLIHOKH:

Uom{1)= Usm cos (24 1 - D) (4.28)
VYIpoleHHas CTPYKTYpHAs CXeMa MEPEJAIOIero KaHana, (hopMHPYIO-
miero paguonya yrpasistomed PTC, npusenena Ha puc.4.14, Ha koTopoM
oboznaucHo: MNLI- nctounuk undopmarmu o uenn;, ABY- ananmmsupyro-
mee ¥ BRMHCIUTENbHOE yeTporcTBo; CYA— cuctemMa yOpaBiCHUS aHTCH-
Hoti; YCJI- cuctema ympaBicHHS CKAaHHUPOBAHHEM IUATPAMMBI HAIpaB-
aeHHocTH aHTeHHB, KY— komupyromee ycrpoiicteo, ®MC- yerporicTBo
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dbopmupoBanus MoAynmupyromux curHanos, ' BU- reneparop BrICOKOM
4acToThl;, Ay - MEPENAIOINAsS AHTCHHA.

ABY mnonyuaer or UHL us-
dopmManHIo 0 TEKYIIUX IMapaMeTpax WAL 3 ABY 2| CYA
LETd W BBIPabATHIBACT CHTHAIIBI
ynpasnerus aHteHHol. ['BY rene-

PHUPYET BBICOKOYACTOTHBIE UMITYJIb- KY &4 ¥CO

CBI, KOTOPBIC N3NYYAOTCSI AHTCHHOU \L

CO CKaHUPVIOLIEH auarpamMmoil Ha-

NPaBICHHOCTH. B m3nydaemyro mo- OME > B ﬁé
n

CIICAOBATCIBHOCTE  HUMITYIBCOB €
nomompro KY u ®MC zakmaapiBa- — Predl4 CTpyrTypHA cxema Mepemamiero
erca uH(popMmarug 006 ONOpPHOM Ha- AHATER, (hOP RO IOTIEDD PATHAT .
MPSDKEHUHN € YACTOTOH CKAHUPOBAHHMS, KOTOPYIO HEOOXOAUMO MepeaTh Ha
0OpT pakeThl A1 OnpeAcicHUs (a3oBEIX COOTHOMICHUH MEKIY CHTHAIOM
OLIMOKHU M OMIOPHBIMU CHI'HAJIAMH.

CrpykrypHas cxeMa OOPTOBOH ammaparyprl npuseacHa Ha puc.4.15.

CyneprerepoanHubeil npuéMHuK [lp mpeoOpasyer mo yacrore, YCHIH-
BACT ¥ HOPMHUPYET NPUHATHIC AHTEHHOH Ay, curnansl. [lanee curnamnsr mo-
clle aMIUTUTYIHOro gerekropa A/l pasaensrorcs Ha JBa KaHAIA: KaHAI
curHana ommbku KCO u xanan onopueix curaanos KOC. B mepeowm BeI-
JeTsIeTCs CUIHAJ PACcCOTTIACOBAHUS, XapaKTEPU3YIOIUN OTKIOHCHHE PaKe-
THI OT PaJMONIy4a, a BO BTOPOM — ONOPHBIC HAMPSDKEHHS, (Pasbl KOTOPBIX
OJHO3HAYHO OMPEACTSICT MPOCTPAHCTBCHHOE MOJOXKCHUE CKAaHHPYHOLICH
JUarpaMMbl HAITPABICHHOCTH aHTCHHEI IEPEIAIOIIECTO KaHATA.

VYIpaBicHUE PaKeTOW OCYIICCTBISCTCS B a3UMYTAJIbHOU M YITIOMECT-
HOU IUTOCKOCTSX aBTOHOMHO. B ¢BsI3M ¢ 3THM cHrHanm ommOKH HEOOX0IUMO
Pa3NOKUTh HA ABE OPTOTOHAIBHBIC COCTABIIOIIUE, MPOMOPLIMOHAIBHBIC
VIJIOBBIM OTKJIOHCHHSM PAKETHI 0 U B B 3THX IIIOCKOCTAX. JTH YIUIBI TOKA-
3aHbl Ha puc.4.16. Onpenenum ux.
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KCo Oy nc B
Anp \L
Mo sl an H Uonsinat BHN [ ake 3
koo | b onp no
U, cos B gt

Puc.4.15 Crpyerypsat cxema S0pTOE0H ATNAPATY B CHOTEMEL HAFSIEEIA IO PATHOITY Y.

Jluneitnoe oTknoHeHue pakeTrl p otHocuTensHO PCH Ha paccrosaun R
OT IepeIaTINKa CUCTEMBI PATUOYIIPABICHHS PABHO
p=Rsiny, (4.29)
rae R — paccTosHuE 10 PaKeThl.
[Tpu R>>p, sin y = y, Toraa
p=Ry. (4.30)
AHAJOTHYHO MOXKHO ONPCACTUTHh OTKIOHCHHUS NMPOCKIUH pPakeThl Ha
koopauHatHeie ocu OX u OV B xaptunHOU mnockoctu KIln, T.e. mmocko-
ctu iepneHauKyspHoi PCH.
Ax=Ra u Ay=R}p. 431
ITH KE OTKIOHCHHUS MOKHO ONPEACIUTh KaK MPOCKLUUU BEKTOpa p Ha
ocu OXu OV
Ax=pcos® u Ay=p sin®, 4.32)
rae @ - yrioeas KOOpIUHATA PAKETHl B KAPTHHHOMU INTOCKOCTH.
[IpupasHsieM mpaBble YacTH MOIYUCHHBIX YPABHCHHH W, MMOJACTABISL
BMCCTO P €r0 3HAYCHHEC, TOTYIHM
Ra=Rwycos® u RP=Rysnd, (4.33)
OTKYZAQ o=y cos® u B=vy sinD. (4.34)
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Pruc4.16 K ompenmemesoen YT0E OTEIOHEHE JLA 0T pamHoITda.

AmnmapaTypHOe Pa3ac/iCHHUE CUTHAIA OMIMOKK HA JBE COCTAB/ISIOLINC
ocymecTsseTcs B da3obbix gerekropax Ol u @[l (puc.4.15), B xoTo0-
PBIX MPOU3BOIUTCS VMHOKCHHE CHUTHANA OIIMOKH HA OMOPHBIC HAMPsDKE-
HUs, BeIpaOaTeiBacMble B kaHaie omopHbix curHanos KOC u mmeromue
(ha30BbIi CABHUT APYT OTHOCHTEIBHO ApYyra Ha T/2:

Uom(#) = Uom €08 Qp t B ttom(f) = Uppo sin Qi 1. (4.35)

Ha Beixogax ($a3oBbIX JETEKTOPOB 00Pa3yIOTCS HAMPSKEHHS TPOIOP-
LUOHANBHEIC BEITUYMHAM YIJIOBOTO PACCOTTIACOBAHMS B a3UMYTAIBHOH U
VYIJIOMECTHOM IIJIOCKOCTSX

g = Usm cos © 1 up = Uy sin O. (4.36)

N3 s1ux HanmpspkeHuid B dopMupoBatene komMaHaHex curHanos GKC
MONYYAIOT CHUTHANB! JJIS YIPABJICHUS JBMDKCHHEM PAKETHL. Y PABICHHC
MPOU3BOIAMUTCS TAKUM 00pa3oM, YTOOB! pakeTa BCErAa HAXOOHIACh HA PaB-
HOCUTHAJIBHOM HampaBlicHUH. s yaydimeHns kauecTsa mpouecca yrpas-
JICHUS C TIOMOIIBI0 Onoka HasuranuoHHbix nmonpaBok BHII B xomaHaHbIC
CHUTHANTBI BBOAAT KOPPEKTHUPYIOIIME MOMPABKH Mo HH(popManuy JaTduka
ckopocru aBwkeHus JC, maruuka Beicothl nojiéra JAB u matamka yrios
opHeHTanuH pakeTsl B rpoctpanctse 0.
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CucteMbl HaBeeHUs1 NO PaguUO30He

CucTteMBbl HaBEACHHUS MO PATUO30HE OOCCICUMBAIOT ABHIKCHUC JICTA-
TENBHOrO anmnapaTa B 3aJaHHOM MIOCKOCTH (PaHo30He).

Ha puc.4.17 mokazana ynpomeHHAs CTPYKTYPHAS CXeMa TICPCIAIOIICTO
KaHaNa OJHOTO M3 BAPHAHTOB TAKOH CHCTEMBI, (DOPMHPYIOLIETO PaIHO30HY
B BUAE paBHocurHaneHOoU 1iockoctu PCIL

4, M5
F1 F2

| —

MY — ©MC — BY

c I'I,.J:J,HH

Prr 417 CTpyETYpHAT CXEMA T PUARINETD KAHAT, GOpMIE FI0IETD paTHOSoHy.

V3kas auarpaMma HAIMPABJICHHOCTH MEPEIAIONICH aHTCHHBI A; H3MeE-
HSET CBOC MOIIOKCHUE B MPOCTPAHCTBE C YACTOTOH £y paboThI IEPEeKITIOva-
Tena guarpammsl HanpasiaeHHoctH I1JIH, 3ammMas mooduepénHo mommorke-
uus gubo JH,, muGo JAH,. B kaxxaom monokeHuU auarpaMma HaXOTUTCS
OJHHAKOBOE BPEMs

TTL =T = T o / 2,

rae 1y = 1/ Iy — nepuoxa nepeKIOYCHUA JUarpaMMBl.
B HampaBieHHH OCECBOM JIWHHH 30HBI NEPEKPHITHS NEPEKITOYACMON
quarpaMmbl  (GOPMHUPYETCS PABHOCHUTHATb-
H Has miockocte PCII wnm paamosona. Ha
puc.4.18 3Ta MIOCKOCTE MOKAa3aHA B MOTIC-
PCUHOM CEUYCHHUH JUarpaMMbl HalpaBJICH-

B pen Hoctu 1o auHuu AA (puc.4.17).
. Kax BuanHo u3 pucyHkos, koddduum-

(4.37)

A=A

_[_-—|____|I_

\\ ':ELH
-~ 2
q_l

Prc.4.12 PaBHOCHTHANEHAT [DIOCKOCTE

PCII & cemprom A-A na pred.17.

HC 3aBHUCHT OT

EHT yCHJIEeHHUs mepearomeil anTeHHsl Gpen
JUIsl  CHTHAJIOB, MPUHHUMACMBIX OOPTOBOMH
anmapaTypou YIpaBIICMOTO JICTATCIBHOTO
ammapata P;, Haxozsmerocs B mpeaciaax
3TOH TTOCKOCTH, OCTAETCA MOCTOSHHBIM U

OPOCTPAHCTBCHHOTO TTOJOXKCHUA HCpCKHIO‘IaeMOﬁ Aaua-
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rpaMMbl HanpaplcHHOCTH. BeneactBue 3Toro aMrmuryia NPHHHEMACMBIX
CHUTHANOB Taroke octaércs HemamenHou (U, Ha puc.4.19.a). OrcyrcrBHE
AMIUTMTYAHOU MOJIYJISILMN MPHHAMAEMOIO CHTHANA SABIACTCS KPUTCPHEM
TOTO, YTO YIIPABJEMBIH JICTATEIBHEIN anmapaT HAXOAUTCA B Mpeeiax pa-
au030Hbl. OpHEHTALMIO PAaTHO30HBI B MPOCTPAHCTBE MOXKHO H3MCHSTH,
VIpaBidsd AaHTCHHOW CHCTEMOH MEPEJAIOIICTro KAHANA U TEM CaMBbIM H3Me-
HSATb TPACKTOPHIO JBHKCHHS JICTATCIBHOTO annapara.

JIroOrle oTkn0HEHU: NetarenbHoro anmnapara ot PCI, (manpumep P, Ha
puc.4.17) BrzoBer pasnuuue k03(Q(UIUCHTOB VCHICHHS AHTCHHBEI B Ha-
mpasneHuu Ha P, (G u G2). O10, B Upa(t)

CBOIO 0YEpEab, HMPUBEAET K MEPHO-
JUYCCKOMY U3MCHCHHIO aMILTUTY IBI Uo
CHUTHAJIOB HA BXOJAC MPUEMHOTO Ka-
Hala CHUCTEMBI, T.C. K TOSBJICHHUIO
AMIUTUTYAHOU MOIYIALMH C YacTO-
toii Fy (puc.4.19.6). I'nyOuna am- Upz(t)

ITHTYJHOH MOIYJISILIAN - Tn

AH 4
AU _ sl
m(j/):U— (438) — = — ] -
¥ nnnn n et
HECET HWHQPOPMAILUID O BCIUYHHE 0 o0 0

VIJIOBOTO OTKJIOHCHHS JICTATCIBHO- H,
ro ammapata ot PCIL

]

Jist TOro, uTOOBI OMPEACTUTD, B )

KaKyl0 CTOPOHY OTKJIOHHMIICI JICTa- Prz.4.19 BHO cHTHATIOB, T EHHHMAGMED:
TEAbHBIM ammapaT OT pPagUuO30HBI, BopTOBOH ATMAPATYPOK.

CHTHAN TIPU HAXOXKICHHUU AHMarpam-

MBI B iojoxkeHIU JIH; TOMKEH 1o TCM HIM WHBIM OPHU3HAKAM OTIHIATHCS
OT curHaja npu nojoxenuu auarpammer JIH2. C 31081 1ienbro oCyecTs-
JSIETCSL CBOCOOpa3HAs «OKPACKA» CHTHAJIOB B BHAC AMIUTUTYTHOU MOIY/IS-
LUK HECYINErO KONCOAHHUS ABYMS TAPMOHUYCCKUMH CHTHAJIAMH C Pa3iud-
HbIMH YacToTamu I u F,. Takue curraisl GopMUPYIOT TEHEPATOPhI MOAY -
mupyromux 9actoT IMY; u I'MY,, BEIXOOE KOTOPHIX MOAKITIOUAOTCH K
dbopmupoBaTeno MoAYHPYROIUX curaajoB ®MC uepes mepexmrouaTenb
moxynupyromux gactor [IMY. Tlpn maxoxaeHnn auarpaMMBbl HallpaBIIcH-
HOCTH aHTCHHBI B nonokeHun JIH, Moaynsuus Hecyero kojeOaHus B re-
HepaTtope BeicokoM uactorel ['BY ocyimecTBIIeTCS OZHOM MOIYTAPYIOIICH
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yactoror, a B monoxkeHud JH, - apyroii. BpemenHoli pexxum paboTel me-
pexmouarencii [IMY u I[111H o6ecneunsaer cunxponunsarop C.
VYIpoleHHas CTPYKTYPHAS cxeMa OOpTOBOH MPHEMHON armapaTypsl
npuseaeHa Ha puc.4.20.
CurHasesl me-

All K(F:.? $©f] 3 OKC >  PeAATYHKA, NpH-
_ HSTBIC TPUEMHON
Anp |-/|]\ TaTe AHTEHHOH Ay,
P R L mpeodpasyoTCs u
YCHJIMBAIOTCS B
PQC npuémauke Ip un
Ly KE'?': T JECTEKTUPYIOTCS B
AMIUTATYJHOM
Pre.4.20 Crpyerypmas cxema GopToEoi MpHEMHOH aMmapaTyEL JACTCKTOPC All.

Beixoausie cur-
HaJbl JCTCKTOPA MOCTYIAIOT HA [Ba KaHata: kaHan curaana omudku KCO
u kaHan onopHoro curaaia KOC.

Kanan curnama omubku coaepkut QUIbTP, HACTPOCHHBIH Ha 4acTOTy
NCPCKIIOYCHAN AuarpaMMbl HAIlPABICHHOCTH AHTCHHBI HEpeaaTduka Fy.
Curnan ommOKH, BBIACTCHHBN 3THM (UIBTPOM, HPEACTABIIET COOOM rap-
MOHHYCCKOE KOJCOAHUE ¢ 4acTOTOM Fj;. AMILIMTYAA 3TOrO CHTHAJA IPO-
MOPLUHOHAIBHA TTIYOUHE MOIYISILHH MPHUHATOrO CHrHAMA, T.C. BCIHYHHE
yrna otknoneHus, a pasa (0° uma 180°) HecéT uHpOPMAIHIO O CTOPOHE OT-
KJIOHCHHSI JICTATCIBHOTO aMapaTa OTHOCUTEIFHO PABHOCUTHAIBHOM ILIOC-
KOCTH.

B xanane onopuoro curnana KOC nsa ¢uiabsTpa HACTpOCHBI HA MOAY-
JUPVIOIOUC YACTOTHL OOWH HA F), Apyroil Ha F5>. BRIXOTHBIC CHTHABI
(GHIBTPOB MCHOIB3YIOT JTst GOPMHUPOBAHHH ONOPHOrO CHUTHANA B YCTPOIi-
ctee ®OC. Yamme Bcero onopHslii curHan umeer gpopmy mMeanapa Gopmu-
PYEMOr0 ¢ IOMOILBIO TPUTTEpa. AMIUTUTYJa BEIXOAHOT'O CHTHAA TPUTTEPa
HC 3aBHCHT OT IIyOMHBI aMIUTHTYIHOW MOIYJSILUHU MPUHITOrO CHUTHANA, a
(aza Bceraa UMECT MOCTOSHHOC 3HAUCHUC.

B xarouesom ¢azosom petekrope @/l ocymiecTBAsSETCS YMHOMKCHHE
CHrHaJIa OIIHOKH HA OTMOPHBIH CHTHA C MOCICAYIOIIAM HHTCTPUPOBAHHEM
pesyabrata. BenuunHa 1 3HaK BBIXOZHOTO HANpPsDKCHUS (Ha30BOro ACTEK-
TOpa OMPCIACTSIOTCS BEAMYMHOW W CTOPOHOH OTKIOHCHHS JICTATCIBHOIO
anmapara ot paano3oHsl. M3 storo HanpspkeHus GpopmMupoBaTeis KOMaHA-
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Hex curHanos ®KC dopmupyer koMaHABI A7 HCHIOTHATENBHOTO YCTPOH-
CTBA, YIIPABILAIOLICTO ABHKCHHEM JIETATEIBHOTO aIlapara.

Paxno3ony MOJKHO TaroKe CO3AaTh C IOMOINBIO AHTCHHOH CHCTEMEL, B
KOTOPOH BMECTO IEPEKIIOYAIOIIEHCS JUarpaMMbl HAIpPABICHHOCTH HC-
TTONTB3VIOTCS ABE OJHOBPEMEHHO CYINECTBYIOIINE AHAarpaMMBbl, HO CO CABH-
HYTBIMH Ha HEOOJBIIOW YTON APYT OTHOCHUTEIBHO APYra HapaBICHUSIMU
MaKkcHMaabHOTrO mM3myueHus. Kakgol aparpamMme COOTBETCTBYET CHTHAI
€O CBOCH 4acToTOl Moavisauu Fi u F;.

Bonpockl Ansa caMOKOHTPONA

1. HazoBuTe OCHOBHBIC IIPU3HAKH, XaPAKTEPH3YIOLINE PAIUOTEICHABEICHUE JICTa-
TCJILHBIX ANMApPaToB.

2. IosicHUTE TIPUHIUIT HABECACHUS JICTATCILHBIX AIIAPATOB IO PAJTHOIYIY.

3. Kakyto na(opManmro HeCET CHTHAT OIMMOKHM HA BBIXOE OOPTOBOH ammaparypsl
TP HABCACHWH TI0 PATHOIYIY ?

4. C xaKkoH IENbI0 OCYIIECTBILICTCS PA3JIOKCHUE CHTHANIA ONIMOKY HA JABE OPTOTO-
HAJIbHBIC COCTABILIFOIIHE?

5. I 4ero mpH HABEICHWH IO PAJUONYUY B KOMAHIHbIC CHTHAJIBI BHOCAT KOp-
PCKTHPYFOIIUC IOMPABKH?

6. TTosICHUTE MPUHIMI HABEACHUS JICTATEILHOIO alIapara no paauo30He.

7. Kakue METOABI HCHOB3YIOT AT (POPMHPOBAHUSA PATHO3OHBI?

8. [To xakuM KpUTEPHUSIM OIPEICILIIOT OTKIOHCHHE JICTATCIBHOTO alapara oT pa-
JTHO30HBI?

4.4 CucmemMbl KOMaHOHO20
paduomeneynpaeneHus

Buabl cuctem KomaHaHoOro
paguoTeneynpasneHus

CI/ICTGMLI KOMAaHAHOI'O paaAuoTC/ICYIIPABIICHUA MTO3BOIAKOT YACPKUBATD
JICTATCIbHBIHN amnrmnapar Ha SaﬂaHHOI\/'I TPACKTOPUU € MOMOLIBKO KOMaHA, IIC-
pelaBacMBIX ¢ KOMaHAHOrO myHKTa. KoMauapl GopMHPYIOTCS Ha OCHOBE
nH(POPMALTUY, MONTYYCHHOH HA KOMAHAHOM HYHKTE € MOMOINBIO Paauo-
3MEKTPOHHBIX CHCTEM 0030pa MPOCTPAHCTBA U LENCYKA3AHHS, CUCTEM OII-
peneneHusd MECTOIONIOKEHU U MAPAMETPOB ABMXKEHHS LIEIH U VIIPaBIIAC-
MOro jeraTenabHoro anmapara. [lepenaya koMaHa Ha yopaBisieMbIil 0ObEKT
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OCYIIECTB/ISCTCS C MOMOIIBI) CICIHATH3HPOBAHHON KOMAHIHON PajanoIn-
HUU.

Ilo cnocoOy moayucHus WHGOPMAIUHA O LETH PA3TUIADT KOMAHIHOS
pazuoreneynpasneaue (KPTY) 1-ro u 2-ro Buga.

B cucremax 1-ro Buga KPTY-1(puc.4.21) ans monyueHus nndopma-
uuu, HeoOXoauMou npu GOPMHUPOBAHUHM KOMAH[, UCTOIB3YIOT ammapary-
PV, PacmoNoKCHHYIO TOApKO Ha koMaHaHoM myHKTe KII. Texymme xoop-
JUHATHI U MAPAMETPhI ABHKCHUSI 0OBEKTOB, YIACTBYIOLIUX B MPOLICCCE HA-
BCACHHUS, ONMPESACISIIOT C MOMOIIBI PATUOTCXHHUSCKON CHC- TEMBI COMPO-

BoxkaeHust pakerel PTC P,
PaZUOTEXHUYIECKOH  CHC-

TEMBI 0030pa U LEICyKa-
zamus  PTC OLY wm pa-
,Z[HOTCXHH‘ICCKOﬁ CHUCTCMBI
compoBoxacHus enu PTC
L. Tlo pesynpraram aHa-

au3a HONMYYCHHOH HHQOpP-
F'TC _ F'TC EF; TE, MAIlMH B aHATH3HPYIONEM
P 4 H U BBIYHCIHTEIBHOM YCT-
potictee ABY  dopmupy-
IOTCS KOMaHIbl VIpaBJe-
HUS [ KOPPEKTHPOBKH
TPACKTOPUH JBWKCHHS pa-
ketsl P. Ha Gopt ympas-
JsIeMOro 0OBEKTa KOMAHIBI MEPENAIOTCS C MOMOIIBIO KOMAHIHOW Pauo-
muanu KPJL
Hns monyueHus nHGPOPMALMK O MECTOMOIOKCHUH H MAPaMETPOB JBHU-
JKeHHs menell B cucremax teneymnpasinenus 2-ro Buga KPTY-2 (puc.4.22)
MPUMCHSIOT aNMapaTypy, PACHONOKECHHYIO HA VIIPABILIEMOM OOBEKTE. JTa
nH(pOPMAITUA ¢ TIOMOIIBIO PATHOTCXHUYECCKOH CUCTEMBI repeaayu uHpop-
maumu PTC TIM nmepemaérces Ha aHATM3UPYIOMICE BBIYUCIUTEIBHOS YCT-
potictBo ABY komananoro nynkra KI1. Komananas paguomuaus KPJI me-
penaér chopmuposanusic B ABY komaHabl Ha yIpaB/sseMblid OOBEKT.
Cuctemsl KPTY-1 mo cpasaenuto ¢ cucremamu KPTY-2 umeror Gonee
MPOCTOC MOCTPOCHHUE AIMapaTypbl, PACIONIOKECHHOH Ha OOpTY ympasmsc-
Moro obwsekta. Kpome toro, 6oproBas anmaparypa o01aaacT BEICOKOH IMO-
MEXO03aIUINEHHOCTHIO, TAK KaK NPUEMHBINA KaHal OPHCHTHPOBAH HA MPH-
éM TONBKO CHTHATOB KOMAaHAHOH paanonuHud. K HexoctaTtkam Takux CHc-

KT ABY

Prr.4.21 FomargHoe paHoTeIeyIpAEIEEe 1-10 THOA.
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TEM MOXKHO OTHCCTU MaJIYIO JAJIBHOCTD ,Z[GI\/'ICTBI/IH, KOTOpasa OrpaHuvInuBacT-
cq mpeaenaMu npsaMoi BuanMocTd. OcoGEHHO 3TO CKAa3BIBACTCSA B CHCTE-
Max TENCHABEACHHS Kiacca «3emias—3eMisp». lloatomy Takue crcTeMbl
OPUMCHAKOT B OCHOBHOM IJId HABCACHUA PAKCT KIIACCOB «BO3AYX—3CMJIA» U
«BO3AYX—BO3AYX», B KOTOPHIX KOMAHIHBIN NVHKT, (POPMHUPYIOIINN KOMaH-
Jbl VOPABJICHUS, HAXOAHUTCS Ha OOPTY JIETATEIBHOIO amIapaTta — PakeTo-
Hocua. B atoMm cnyuyae mpu GopMupoBaHHN KOMAaH[ YIPABICHHS HEOOXO-
JUMO HMETh U VIUTHIBATh HH(OPMALIHIO O MapaMeTpax JBHKCHHS HOCHUTC-
1 KT, 9To yeraokHseT mporece HaBeACHHU.

Pz 422 Komarmeoe pameren: yIpasmesy: 2-T0 THa.

BoptoBas anmaparypa cucrem KPTY-2, nonyyaromas uadopmanmio o
LIETH U PETPAHCIUPYIOWAs €€ Ha KOMAaHAHBIN NYHKT, 3HAUYUTEIbHO YBEJIU-
YUBAECT JAJbHOCTh AEHCTBUS U MO3BOJIET OCYIIECTBIIATh HABEACHNUE PAKET
KJIaCCa «3€MIA — 3EMJIS» HA HU3KONCTAIINE, HA3EMHBIC U HAABOAHBIC LICIH.
OaHAKO 3TO CYIICCTBEHHO YBEIMYUBACT CJIOKHOCTH OOPTOBOM aIaparypsl
U CHIDKAET €€ NOMEXO3aIIUIIEHHOCTD, TAK KaK MPUEMHBIIN KaHaJI OTKPBIT CO
CTOPOHBI LIENIH U 3TO JAET BO3MOXKHOCTDE CO34aBaTh YMBINIJICHHBIE IIOMEXHA
CHUCTEME HABEACHUA.

Knaccbl n Buabl paanoKkomMmaHA

[To ycnoBusAM HCHONHCHHS PAaTHOKOMAHIBI, KOTOPHIC (HOPMHUPYIOTCS
Ha KOMaHIHOM MYHKTE M MEPEAAIOTCS HA OOBEKT YIPABICHUS, PA3ACISIOT
Ha JBa KJIacca:
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¢ KOMaHJbl B pCalbHOM MacmTa6e BPCMCHHU, KOTOPBIC UCHOIHAOTCA
cpasy mocie npuéMa ux Ha OOPTY JICTATEIPHOIO aInapara;

¢ KOMaHIObl BPCMCHHBIX MPOTpaMM, KOTOPBIC NPCABAPUTCIIBHO 3alln-
CBIBAIOTCS B OOPTOBOC 3alOMHHAIOINCE YCTPONUCTBO M HUCTIOMHSIOTCS B 3a-
JAHHBI MOMEHT BPEMEHU IIO curHaay OOpPTOBOrO MPOTPaAMMHO—
BPEMEHHOTO ycTpoiicTBa (6oproBoii IBM) niam nmo JOMOTHUTENBHONW KO-
MaHJ€e, NEPEJaHHON ¢ KOMAHIHOTO ITYHKTA.

KOMaH,Z[HbIC PaanuoInHUN, KaK MPABUJIO, ABJIAIOTCA MHOI'OKAHAJIBHBIMU.
B ofmem ciayuac ogHa U Ta KE TUHHS MOXKET HUCIIONIb30BATHCS ISl OTHO-
BPEMEHHOH paboThl ¢ HECKOIbKUMH YIPABIICMBIMU 00bekTamMu. B cBszm ¢
JTHM Pa3NUYaroT BHEIIHUE U BHYTPEHHHE aJpeca KoMaHa. Bremnnit agpec
KOMaHAbI ONpcACIACT O6’I>GKT Ha KOTOprI\/'I JAOJKHA NOCTYIMUTDh NCPCAAHHAA
koMaHIa. BHyTpeHHUH aapec koMaHABl 0003HAYACT YCTPOWCTBO B COCTABE
armaparypsl 00bEKTA, KOTOPOE SABJSCTCS MOTPCOUTEICM JAHHOH KOMAH/IHI.

[To BuAY cHrHAMOB KOMAaHABl MOTYT OBITh AHAJIOTOBBIMH (HCIIPCPHIB-
HLIMI/I) U JUCKPCTHBIMU.

AHaHOFOBLIC KOMaHABI MPCACTABIAOT CO6OI\/'I QIICKTPUUICCKUC CUTHAJIBI,
MapaMeTpbl KOTOPBIX (TOK MM HAMPSDKCHUCE) MIABHO M3MCHAIOTCS C TEUe-
HUCM BPCMCHU U MOI'YT HIPUHUMATDH J'IIO6I>IC SHa4YCHUA B 3aJaHHBIX NIIPCAC-
nax. Ilpu popmupoBanny aHAIOrOBEIX KOMAH/ HA KOMAaHIHOM IyHKTE HC-
NOJBb3YIOT BBIMUC/IUTC/IBHBIC y(JTpOI\/'ICTBa WA PA3IUIHBIC AJATIUKU.

HI/ICerTHbIC KOMAaHABI COCTOAT HU3 OTACIBHBIX 3JICMCHTOB (CI/IMBOHOB)
B BH/C HMITYJIBCOB dIeKTpHdIecKoro Toka. CoaepikaHue nepeaaBacMon Ko-
MaHAbl OTPAKACTCA COBOKYITHOCTBIO 3TUX 3JICMCHTOB. Takue KOMAaHABI MO-
ryT BbIpaOATHIBATBCA ¢ moMoinpd OBM uiu momydatrbes B Pe3yibTaTe
npeodpa3oBaHUs AHATOTOBBIX KOMAH/ B TUCKPETHBIC. JIHCKPETHBIC KOMAaH-
JIbI, KaK TPABUJIO, TICPEAAOTCS HA JICTATSAbHBIN anmapaT ¢ MOMOIIbIO 11 -
POBBIX pa,Z[HOHHHHﬁ, MO3TOMY YaCTO TAKHUC KOMaHAbI HA3BIBAIOT LII/I(I)pOBbI-
MHU.

[IpeobpazoBanne aHATIOrOBBHIX KOMAaHA B LHU(POBEIC OCYILECTBISAIOT
HyTéM AUCKPCTU3AITUN HCIIPCPBIBHBIX CUTHAJIOB BO BPCMCHU, KBAHTOBAHU-
€M TUCKPCTU3HPOBAHHBIX CHI'HAJIOB IO YPOBHIO M MOCICAYIOIIUM MPEod-
pa3soBaHUEM KBAaHTOBAHHBIX OTCUETOB B LH(ppoBol curHan. TexHuueckas
peanu3anys TaKOro AJIrOPUTMA OCYIICCTBISICTCS € IMOMOIUBIO aHAIOro-
uupposoro npeodpaszosarenst (ALLT). Ilpouecc anansoro—iudposoro mpe-
oOpaszoBanust OAPOOHO paccMOTPEH B pasacic 3.4. B mpuémHOM kaHame
KOMaHJHOU PaIHOHHUKA MMPOU3BOALT 00paTHOS mpeoOpa3oBaHHE ¢ MMOMO-
b0 udpo-anagorosoro npeodpaszosareis (LIAILT).
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O606WeHHas CTPYKTypHaA cxema
KOMaHOHOW paguonnHum

O000ImEHHAs CTPYKTYPHAS CXEMa NICPEAAOIICH YACTH KOMAHIHOH pa-
JVOJIMHAY TPUBCACHA HA puc.4.23.

— —3
AleI'I:}HHC;a} YR 5 OMC 3 M ﬁ\-ovm—ﬁf
T T T T
WK C | KCC rBY

Pre.4.23 CTpyeTypHAR CXEMA NEPETAINEH YACTH BOMARTHOH [ayTHOITHEHEL.

Ha Beixone ucroununkos (garunkos) komang MK obpasyercs coBokym-
HOCTh KOMAHIHBIX CHUTHAJIOB, KOTOpPbIC mocie npeodpasoBanus B AL mo-
cTynarot Ha kogupyromee yerpoiictBo KKC. B atom verpoticTee ocyimect-
BILSICTCS KOAWPOBAHUE MPeoOpa30BaHHBIX UCXOAHEIX komaH[. Koxuposan-
HBIC CHUTHAJIbI OOBCAMHAIOTCS B YVCTPOUCTBE YIUIOTHEHHU:s kaHano YK. B
OOJIBIIMHCTBE CIYYACB B KOMAHIHBIX PATUOTHHUAX MIPUMCHSIOT THHCHHBIC
MCTOIbI YIUIOTHCHHS KaHAMOB. K 3THM METOIAM OTHOCST BPEMCHHO'¢, gac-
TOTHOE H CTPYKTYPHOE VIUIOTHCHHE. BPEMCHHO'¢ M YaCTOTHOE YILIOTHC-
HHUE OCHOBAHO HA HCIOJIb30BAHUH CUTHATIOB, KOTOPHIC HE NIEPEKPBIBAIOTCS
MCEXKIY COBO BO BPEMCHHO'H HMTH 4acTOTHOM obmactsx. CTPyKTypHOE yII-
JIOTHCHUE MCIONb3YET CUTHANBIL, KOTOPHIC PA3NIUYAIOTCI MEXKIY cobO0i mo
¢dopme. Takue curHambl MOI'YT OJHOBPEMEHHO IMEPEAABATHCA B OOIICH MMO-
JOCE YACTOT PATUONHMHUH, HE CO3JaBas MEKAYKAHATBHBIX HoMeX. Takoi
BH/J VINIOTHCHHUS KaHAJIOB HHOTJA HA3BIBAIOT YVIUIOTHEHHUEM 1O (opMe.

Jlns obecredeHns HEOOXOAMMOM BPEMEHHO i  [OCICI0BATEIHHOCTH
peoOpa3oBaHuii KOMAHIHBIX CHTHAIOB B NICPEIAIOIICH YaCTH PAIHOTHHIH
HCHONB3VIOTCA CHHXPOHHM3HpYomue curHanel cuaxponmszaropa C. K Ta-
KAM CHTHAJIAM OTHOCSTCS, HAIIPHUMEP, CUTHANIBI KAAPOBOH CHHXPOHU3ALNH,
TAKTOBOW CHHXPOHHU3ALNH, TOCIOBHON CHHXpOHH3aUuH U T.1. CHHXPOHH-
3UPVIOIIUE CUTHAJBI NEPEJAIOTCS M0 KOMAaHIHOH PaJuONMHUH HA YIPaB-
JSIEMBIH OOBEKT COBMECTHO € KOMAHAHBIMU CHrHamamu. s 3Toro oHu
KOTUPVIOTCA B YCTPOHMCTBE KOAWPOBaHMS CHrHanoB cuaxpoHusaipu KCC
U TIOCTYNAKOT Ha YCTPOHWCTBO VIZIOTHCHUS KAHATIOB.
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Ha BbIxoae ycTpolicTBa YILIOTHEHHS KAHANOB O00pPa3yeTcsl TPYIIIOBOH
HU3KOYACTOTHBIA CHTHAI, KOTOPHIU uepe3 (OpMHPOBATEIL MOXYIHPYIO-
umx curHanoB ®MC ocymecTBIIET MOAYIISLUIO HECYIIUX KOJACOAHUN Te-
HepaTopa Beicokod wactoTel ' BU mo ammnutyzae, gactore nnm mo ¢ase B
MoaysTope M.

[lepenaTunk B KOMaHIHBIX PAJHONUHHIX YAl BCETO BBIMOIHIIOT IO
CXeMe reHeparopa ¢ He3aBHCHMBIM BO30OVKIcHHEM. B atom cnyuae kome-
GaHMs HeCYIIEH 4acToThl (POPMHUPYET MATOMOIIHBIN 300U reHepaTop
I'BY ¢ kBapieBoil cra0uin3aiueli 4acToThl, & HCOOXOAUMYK) MOIIHOCTb
BBIXOJHBIX CHTHAJIOB MEPEAATINKA 00CCIICUNBACT OKOHCUHBIH YCHIUTCTb
OVYM, BBIXOJ KOTOPOr0 MOAKIIOUEH K mepeparoieii antenne Ap. Manas
MOIIHOCTH MO3BOJISCT 00CCICUUTh OOICTIEHHBIN TCIIOBOH PEKUM ABTOTE-
HEPaTopa, YTO MOBBIMIACT CTAOUIBHOCTE €0 PabOoThI.

B coBpeMCEHHBIX MHOTOKAaHATIBHBIX MEPEAATIMKAX B KAYCCTBE 3aIAr0-
IIFX TEHEPATOPOB UCIIOIB3YIOT CHHTE3aTOPHI YacTOT, MO3BOJIAIOIHE MIHO-
BEHHO ()OPMHPOBATh HECYIIHE KOJICOAHHI HA MHOTHX YaCcTOTaX 3aJaHHOTO
muamnasona. [lpumensiror aBa crmocoba cuHTE3a: HPSMOH (MACCHBHBIN) U
KOCBCHHBIN (akTuBHbIN). [IpuHIun aelicTBusg yCTPOUCTB MPSIMOro M KOC-
BCHHOT'O CHHTC3a PACCMOTPCH B pasaeie 3.2.

Ha puc.4.24 npuscaecHa o0OOIIEHHAS CTPYKTYPHAS CXEMa MPHUEMHON
YacTH KOMaHAHOU PaJHOTHHHH.

IMocrymarormme

Anp . L Ha NPUCMHYIO aH-

= MNp 3 OHK |3 BKC T3 ©KC T3 MK TeHHY App BBICO-
—r —=

4\—| /]\ KOYaCTOTHEIC CHI-

Hajabl TmpeoOpasy-
BCC —» @CC IOTCA IO YaCTOTC U

VCUIMBAIOTCA B
mpuémunke Ilp u
ITOCTYTIAlOT HA Je-
moaystop Hecymmx koneOanuii JIHK. Ha Beixoae aemoayssropa obpasy-
€TCSl HU3KOYACTOTHBIM CUTHAJI, MOCTYMAIIUN HA YCTPOHCTBO BBLACICHUS
u aexoaupoBanus komMaHaHbx curHaioB BKC. B pesyaprare Takoro mpe-
o0pa3oBaHus BBIJCTAECTCS COBOKYITHOCTh KOMAHTHBIX CHTHAJOB, KOTOpas
yepe3 (opmuposatens koManaubX curaanos ®KC mocrymaer x momyva-
TensM koman TTK.

Prc.4.24 CrpyeTypHAT CXEMA MPHEMEDH YACTH KOMATTHOH [ATTHOTHEE.
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Hna obecneueHus npaBUIbHOH paboThl YCTPOHCTB MPeodpa3oBaHus U
JCKOIMPOBAHUS KOMAHIHBIX CHIHAJIOB NPCIHA3HAYCH KaHald BBIACICHUS
(BCC) u dopmuposanus (OCC) CHHXPOHUUPYIOIIUX CUTHAJIOB.

Bonpochl 4na camMoOKOHTpons

1. TlosicHuTe MpUHLMN ACHCTBUSA CHCTEM KOMAHIHOTO PaAHOTENCYPaBacHUA 1-ro
BHJA.

2. TosicHUTE MPUHLMT ACHCTBUSA CHCTEM KOMAHIHOTO PAAHOTEICYIPABACHUA 2-T0
BHJA.

3. Jlaiite cpaBHHTEIBHYIO XapakTepucTuky cucteM KPTVY-1 u KPTVY-2.

4. IlepeuncanTe OCHOBHBIC KIACCHI U BUIBI PAAHOKOMAHT.

5. Kakoe Ha3HaUCHHE HMEIOT BHEIIHUH M BHYTPEHHHH aJpeca KOMaHa?

6. Kakoli Tin mepesaTynka UCIONB3YIOT B KOMAHIHBIX PAAHOIHHIIX ]

7. HapucyiTe CTPYKTYPHYIO CXEMY H HOSCHHUTE paboTy Mepeaaroniero KaHama Ko-
MAHIHOW PaJHOJIUHUY.

8. Hapucyiite CTpyKTYPHYIO CXEMY H MOSICHUTE padoTy MPUEMHOTO KaHATA KO-
MAHIHOW PaJIHOJIUHUY.

4.5 Cucmembl camoHaeeOeHUs1
O6wue cBepeHusi

CaMoHaBeJCHHEM HA3BIBACTCA CIOCOD PaAMOVIPABICHUS, NPH KOTO-
POM KOMaHABl vHpaBicHHS GOpMUPYIOTCS B OOPTOBOH anmaparype ynpas-
JSIEMOTO JIETATEIBHOrO aImnapaTa Ha OCHOBE MH(POPMALIUH COOCPIKALICHCS
B CHUTHANAaX, MOCTYMAIOIUX OT LEneH. ITO MOXKET ObITh COOCTBCHHOC H3-
JAyYCHHE L (PagHoNOKALMOHHOE, TCIUIOBOC) UM OTPAXKCHHBIA OT LIETH
CHrHAJ NICPCAATINKA CUCTCMbI HABSICHHSL.

IMox PTC camoHaBeacHUs TOHUMAKOT COBOKYITHOCTh YCTPOHCTB, 0bec-
MEYUBAIOIINX HABCICHUE VIPABIIEMOr0 0OOBEKTA HA LCTIb.

B 3aBHCHMOCTH OT TOrO, IAC PA3MEINACTCS ICPBUYHBIN HCTOYHHK DIICK-
TPOMArHUTHOW SHEPTHH, MCIONB3YEMOH A1 HaBeacHwus, pasmuuaror PTC
AKTHBHOTO, MOTYAKTHBHOTO H ACCHBHOT'O CAMOHABCICHHSI.

B cucremax caMOHaBEICHHSI OCHOBHYIO POJIb BBIIIONHSIOT CHCTEMBI H
KaHa/Ibl aBTOMATHYCCKOrO COnpoBoxkacHu mo Hampasinennto ACH, ¢ mo-
MOIIBIO KOTOPBHIX OMPCACISACTCS HAMPABICHHC HA UCTOYHUK H3TYVUCHHS U
OCYILIECTBIICTCS yIioBas cenekuus ueneh. [loplmenne n30upaTensHOCTH
VIJIOMEPHBIX KOOPAMHATOPOB CBSA3AHO C HCOOXOAMMOCTBIO CY)KCHHS TUa-
rpaMMBl HAIPABJIICHHOCTH AHTCHHON CHCTCMBI, YTO BBI3BIBACT YBCIHUCHUC
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Macca-TabapUTHBEIX XapaKTCPUCTHK AHTCHHBIX VCTPOUCTB. Pasvemecnue
TaKUX YCTPOHCTB HA Malopa3MEpPHBIX HOCUTENAX 3aTpyaAHUTeIbHO. [loaTo-
My B CUCTCMaX CaMOHaBCACHUA NPUMCHAKOT AOMOTHUTCIBHBIC MCPBI I10
MPOCTPAHCTBCHHOW CEICKLNHU LENCH, MONMaJA0IHX B PACTBOP AUATPAMMEI
HANPaBICHHOCTH NPUEMHON aHTeHHH O (puc.4.25).

B cucremax ¢ UMITYJIBCHBIM U3JTYUCHHUCM B KAUCCTBC AOMOTHUTCIBHBIX
' cenextopos meneii  JICLI
HCTONB3VIOT creasImue
JATBHOMEPHI, 4 B CHCTEMAX,
paboTarompx B PEKHMAX
HCIIPCPBIBHOI'O U3JIYUCHUA -
CICAALINE CEJICKTOPEl TI0
CKOPOCTH.

VrinoMmepHBIH  KOOpIU-
HATOP COBMECTHO € VCT-
ncl pOI:/:ICTBaMI/I JOMOTHUTEb-
HOH cenexiun (110 JanbHO-
CTU WX IO CKOPOCTHU OABU-
KEHHS  Lenu)  00pasyroT
pamuom3up uenu. bopto-
Bas anmaparypa, Kak MPaBHIIO, Pa3MEINACTC B HOCOBOHW YacTH YIIpaBisc-
MOTO O6’BCKTa " BMCCTC ¢ HCPAAUOTCXHUICCKUMU YCTpOI\/'ICTBaMI/I CHUCTCMBI
yIpaBicHHU (IPUBOJ AHTCHHBI, THPOCKOITHYCCKHE JATIYHKH U T.I1.) 00pasy-
et ronoBky camonaseacHust ['CH.

ITocTpoenne v mpuHIMI ACHCTBUS PAAWOBHU3HPOB 3aBHCHT OT IIPHHS-
TOro MCTOAA TMCJICHralvu UCTOYHUKOB HU3IYUCHHA, IIOA KOTOPBIM ITOHH-
MAIOT MPOLICCC ONPEACTICHUS HANIPABICHNS HA HCTOYHHUK PAIHOHN3ITYICHU.

Ilencnrarop, cocros-

IMUA M3 HaIpaBJICHHOU

ACH

Prue 425 TpyImoEat Uelk B pacTEOpE THATHAMMED
HATTPAEIEHHOCTH SHTEHHEL cHeTeMEl ACH.

NPUEMHON aHTCHHBI A mp ' Menexratop | PC? L
U NOpucMHHUKA ITp : Anp:

(puc.4.26), npeacraBiser ! Mp f_:! ne

co00ll YIJI0BOW AUCKpPH- 'l£ ______ B __:

MHHATOP, ¢ TOMOLIBIO KO-

TOPOTO  OCYINECTBILIETCA ¥y Wy

npeodpaszoBanue uHMOP-

Mamn 00 YrIoBBIX KOOp- Prc.4.25 Cxema cuoremss ACH
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JUHATAX COMPOBOKAACMOr0 OOBCKTA B TOKH M HAMPSUKCHHUS, OJXHO3HAYHO
3aBUCSIINE OT 3TUX KOOPJHHAT.

ComnpoBoxaaeMbIii 00BEKT MOXKET €aM H3IYYaTh PaJUOCHTHAIEL, U
OBITh MECPBUYHBIM H3IYYATEICM, WIH OTPAKaTh CHTHAIBI BHEIIHETO 00Ty~
YCHUS, TO €CTh OBITh BTOPHYHEIM H3nyuarteneM. B obmem Buzae mroboi pa-
JHUOMENCHIaToOp CTPOUT HOpMaITh K (a3oBoMy (PPOHTY BOIHBI, MPUXOAALICH
OT MCTOYHHKA H3MydcHHUst. CpaBHCHHE MOIYYICHHOTO TaKMM 00pa3oM Ha-
MPABICHUS C HEKOTOPBIM HUCXOXHBEIM (0a30BBIM, OMIOPHBEIM) HANPABICHUEM,
NPUHATHIM 32 HAYAI0 OTCYETA, MO3BOJSCT OMPEIACST YITIOBBIC KOOPIHUHA-
THI U3NYYAIOLICIO OOBEKTA.

Kak mpasumno, B cuctemax ACH HCronp3yoT paBHOCHTHAIBHBIC METO-
JIbI TICTICHTALIMH, TO3BOJIIOIIHEC MTOIYIATh OOIEE BHICOKYIO TOUHOCTD OIpE-
JCTICHUS HAMPABJICHHSI HA HUCTOYHUK H3TYUCHHUS 10 CPABHCHHUIO C APYTHMHU
merogaMu. B Takux ycTpoicTBax ¢ MOMOIIBIO AaHTCHHON CHCTEMBI (hopmu-
pyercs paBHocurHansHoe Hanpasicaue (PCH), momoskenue B mpocTpaHcT-
BC KOTOPOTO M3BECTHO M OHO CIIY»KHT OIOPHBIM HAMpPaBICHUEM. 3aaatdcit
cucteMsl ACH siBisieTcst HEMPEpHIBHOS aBTOMATHYCCKOS COBMCILICHHC B
npoctpancTee onopHoro PCH ¢ HanpaBicHueM mpuxoda 3JICKTPOMAarHUT-
HBIX BOJIH OT UCTOYHHKA H3IYUCHHSI, T.C. C TMHHUCH Bu3upoBanus ueau JIB
(puc.4.26). IDTO COBMEIICHHUC NPOU3BOJUTCI C TMOMOIIBK YCTPOUCTBA
yopasiacHus Y'Y U HCIOTHUTCIBRHOrO ycrpoiictsa MY, ocymecTBasonmx
nepemernenne PCH B mpocTpaHcTBE B COOTBETCTBHH C BBHIXOJHBIMU CHIHA-
mamu meneHraropa. s pelueHus 3TOH 3aJadud MEPEXOAHAS XapaKTepH-
CTHKa YIJIOBOrO AUCKPUMHHATOpPA BBHIOMpacTcs HEUETHOW (QYHKIHCH Ha-
MPSDKEHUS Upgre n. OT VITIOBOTO paccornacoanud y (puc.4.27).

Takum o00pazoM, BBIXOZHOE Ha-

Uekocn 1) NPSDKCHAE AUCKPUMHUHATOPA SIBISICTCSI
SNCKTPUUYCCKAM ~ AHAIOTOM YIJIOBOTO

/\ paccornacosanus. Yacto ero HasbiBa-

=Y 1] y IOT CHTHAJIOM pPacCOIIacOBAaHUSA HIHA
CUTHAJIOM OMHUOKKU. Ameprypa Juc-

KpUMHHATOpa (00IacTh MEXIY 3KC-

TPEMABHEIMU 3HAYCHHAMH TMEPEXOI-
Pue.4.27 Tepexomsad taparmepucTiza  HOM XapakTepuctuku Ha puc.4.27) on-
YTIEOTY TH K HMEHATOPA. pelemsIeT  paspellalmyilo  CIOco0-

HOCTB CJICOSIICH CUCTEMBI.
[Tpu comemennu PCH ¢ nunuei Busnposanus JIB conposoxnaemoit
uenu L (puc.4.26) yrioBoe paccoriiacOBaHHEC M COOTBETCTBYIOIICE €My
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BBIXOJHOE HANPSHKCHUE ANCKPUMHHATOPA VCTPEMILIFOTCA K HYMO. Touka
arepTypsl, B KOTOPOH Ugpx .= 0, HA3BIBAETCA TOUKOW YCTOWIHBOTO PaBHO-
BECHL.

B mporecce HaBeaeHus ieTaTeapHOro anmnapara Ha ueip Ha ['CH neii-
CTBYIOT Pa3IMYHBIC BO3MYIIAOIHE (AKTOPHI, BHI3BIBAOINNC OIIUOKH Ha-
BEACHHUS. DTO BHYTPCHHHE W BHELIHHE IIYMBI, CHIOBOC BO3ACHCTBUE TYP-
OyJeHTHOM aTMocdepsl U Ip.

BHyTpeHHHE myMbl 00pa3yioTcd 3a CUYET TEIUIOBOI'O ABIDKCHHUS 3apsi-
SKCHHBIX YaCTHUI[ B 3JICMCHTAX 3JICKTPUUCCKUX ICTEH, n3-3a APOOOBOTo 3¢h-
(ekTa B BICKTPOHHBIX NMPHOOPAxX U Psiia APYrUX SBICHUH. BHEIHME IIyMBl
PA3ACIAIOT HA aAMILTHUTYIHBIC, OOYCIOBICHHBIC (PIVKTYAIUIMH MOIIHOCTH
OTPaKEHHBIX CHTHANOB, W VIJIOBBIC, BBI3BAaHHBIC 3(QeKTOM ONy:KIaHUS
SHCPTCTHUCCKOTO MCHTPA OTPAKEHHOH OT WLEaH SHeprud. BosacHcreue
3THX (HaKTOPOB MOXKET OBITH OCIAOICHO COOTBETCTBYIOLIECH 00paboTKOU U
(UnpTpaHeH CUTHAIOB.

Oco00 caeayeT BBIACIUTh BIUSHUC OOTCKATENIS HA TOYHOCTh HABCAC-
Hus aerarenpHoro ammapara. O0rekarens I'CH sammumimaer e€ 3neMeHTHI
KOHCTPVKIMH OT MEXaHWYECKUX M APYTUX BUAOB moBpexacHui. OH pas-
MEINACTCS B TONOBHON YACTH JICTATEILHOTO alnaparta | SBIBIETCS Ipo3pad-
HBIM ISl SHCPTUH PaJHOCUTHANIOB. DJICKTPOMATHUTHAS BOJIHA MPU MPOXO-
JKACHUM Yepe3 00TeKaTeb MPEnoMIICTCS U (PakTHISCKUH YroNl BU3HPOBa-
Hus e € (puc.4.28) Oymer oTauyaThes OT €ro 3HaYCHUS HA BBRIXOAC 00-
TCKATENS €, HA HEKOTOPYIO BENMIUHY Ag

Ag=¢g,— ¢, (4.39)

HA3bIBACMYIO CTATHCTHYCCKOM MEJICHIALIMOHHON XapaKTePUCTHKON 00TeKa-
TEIsL.

JTa 3aBHCHMOCTh HOCHT CIIYYaHHBIH Xa-
pPaKTep U MOXKET H3MCHATHCSA OT adponau-
HAMHUYCCKOTO Harpesa, acdopmaiuu oo-
TEKaTesl BCIACACTBHC adPOIUHAMHYCCKOU
HArpy3KH, OT HCOXHOPOJHOCTH MaTepuana
o0Tekarens u Apyrux (HakTopos.

Bopeba ¢ ommbkamu, BBI3BIBACMBIMH
BIHSHUEM oOOTeKatens, BeAETcs B ABYX
HANPaBICHUAX: CO3JaHUEM Oonee coBep-
LICHHBIX OOTEKaTeNeh U pa3paboTKoi Co-
oTBeTCcTBYIOIMUX anroputMos yopasicHus PCH. Tlpuvensemeie Matepua-
JbI M TEXHOJOTHS H3TOTOBICHUS COBCPLICHCTBYIOTCSH, ONHAKO OLIHOKH,

Prr.4.2% Bonoaeme o TeEATATIA Ha
pafory cuoTmer ACH.
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BHOCHMBIC OOTCKATEISIMH, SIBISIFOTCS 3HAYUTCIBHBIMH U B PAAC CIYYACB
MoryT pocturath 0,5°. i MEpBl YCIOKHSIOT CHCTEMY M YBETHUHBAIOT ¢&
CTOHUMOCTb.

[To BHAY HCIONMB3YEMBIX CUTHAJIOB PA3IMYAIOT PAIAOBH3UPEI CHCTEM C
HEMPEPBIBHBIM W UMITYJIBCHBIM H3ITy4YcHHEM. |IpHHIMNHAnbHO Takue pa-
JUOBUBHPHI PAa3TUYAIOTCS HCIOIB3YEMBIMH METOAAMH JOTIOTHHTEIBHOU
CCJICKLIMH LICTCH.

Bonee mpocTyio TEXHHYECKYIO Peatn3aliio HMEIOT PaIuOBH3HUPHL, OC-
HOBY KOTOPBIX COCTaBILIOT MEICHIAaTOPHI ¢ MOCICAOBATCIBHBIM CPaBHE-
HUEeM curHajioB. Kpome Toro, Takwe melaeHraTopel 00nagaroT OTHOCHTENb-
HO MAallbIMH Macca-rabapUTHBIMU XapaKTCPUCTUKAMH, UTO MO3BOISET HC-
nonb30Bath uX B ['CH Taktrueckux paxer cucrem [1BO.

Pa,EWIOBVIBVIp Cncrtembl cCaMOHaBeONeHuA
C HenpepbiBHbIM WU3Ny4YeHUem

Ha puc.4.29 npusenena ynpomeHHas CTPYKTypHAs CXeéMa OJHOTO M3
BAPHAHTOB TCXHUUYCCKOUM PCATU3AlMN PAJHUOBU3UPA CUCTEMBI TTOJYaKTHB-
HOTO CAMOHABEIACHHUSI, PAbOTAIOIICH B PEIKUME HEIPEPHIBHOTO U3IYUCHHUS.

Kax BuAHO 13 CXEMBI PaIHOBHU3UD BKIKOYACT B ¢EOs ABa KAHAJIA, KaHAI
ABTOMATHYCCKOTO COMPOBOKACHUS Lienei no Hanpasieauo (ACH), B ka-
YECTBE KOTOPOTO MPUMEHEH aMIUTHTYIHO - (Pa30BbIH MEICHTaTop, U KaHAJ
AaBTOMATHYCCKOIO COMPOBOXKACHUS 1ieaeH mo ckopoctu (ACC).

315



! 1

Anp2 : ! A !

CMz [=] ¥z | rp 4 ©3 ] eu |

e S NS Iiiietuiy SN DS ? !

1 1 1 |

i s CM3 [ YA 3 CMg vy 3y |

I 1 ] 1

e -——--r-——1-—-—-—-—--"-
IAnp1 . \t I_________I
1 - 1
Lo Oy [ YTy aco ta P :
: \l‘\—‘ ALH U sin(t :
1 1
! cvap| | ven FOH ®ap '
i T Ucos(t L 7T —‘ E
| I

Prc. 429 CTRYETYRHAT CXEMA PATHOEHTHEA CHOTEME] CAMOHABSMIEHHT ¢ HeITe PEEHEM HATYHeHHEM.

B menenrarope mcmone3dyercs aHTeHHA App) C OTHOCHTENBHO Y3KOH,
CHMMETPUYHON AMarpamMMoil HanpaieHHOCTH G((), 0Cb KOTOpOH cMere-
HA OTHOCHTEIBHO OCH QHTCHHBI HA HEOOJbION yroa vy (puc.4.30). Jua-
rpaMMa HanpaBICHHOCTH BPALNACTCS B MPOCTPAHCTBE BOKPYT OCH AHTCHHEI
¢ Yr0BO# CKOopocThio 4 (KoHMUSCKOE ckaHuposanue). Ha puc.4.30 moka-
3aHO MPOCTPAHCTBCHHOC MOJOXKCHUE BPAINAIOIICHCS AWArpaMMbl HANpaB-
JICHHOCTH TS ABYX NPOHU3BONBHBIX MOMCHTOB BPEMCHH 1 U 1.

W3 pucyHka BHAHO, YTO BAOJb OCH BPAIICHHS AHATPAMMEI 00pasyeTcs
pasHocurHanpHoe HampasneHue PCH xapakrepHoe Tem, 4To k03¢ GHIMEHT
yeuneHust anteHHB (@) B 3ToM HanpasicHuu (Y = 0) OyIeT MOCTOSHHBIM

G(9)y -0 = const. (4.40)
U aMIUTUTYAA CHTHAJIOB, MPUHUMACMBIX ¢ STOrO HaNpaBJICHUs (HarpaBiiec-
Hue Ha L; puc.4.30), He 3aBUCHT OT TEKYILETO MOJOKEHHUS B POCTPAHCTBE
CKaHUPVIOMCH auarpaMMbBl ©  OCTAalTCA MOCTOAHHOM, paHOH U
(puc.4.31,a).
Ecnu k¢ mucrounuk curHama oyaer cmerneH otHocuteasHo PCH Ha

yron y (L va pwuc.4.30), To B Hanpasacauu Ha Ll Oyaer npoucxoauTs
MCPUOANUCCKOS U3MCHCHHE KO3 (UIMECHTA YCUICHUS TPUEMHON aHTCHHBI

C YaCTOTOW, PAaBHOM YIJIOBOM CKOPOCTH BpAINCHHS AMArpaMMel (2, H
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BCJICJCTBUC 3TOTO OYACT BO3HUKATh AMIUIATYAHAS MOXY/ISAIHMS TPUHIMAC-
MBIX CHTHAJIOB
unp () = Up [1 + me (y) cos (Qaf - )] cos mot, (4.41)

rae Uy - aMIIuTyia CHrHaj a Tpu OTCYTCTBHH YTJIOBOTO PACCOTIACOBAHMS
(v = 0); oy — yacToTa Hecyiero koaedanus;, {d, — 4YaCTOTa CKAHUPOBAHHUS,
ok JHA @&, - HavampHaA

' daza orubarorucit
MOIYIAINAN, Mg
() - xoadduim-
CHT TTyOHHBI MO-
Y TISAIHH,

e - AU
ACH T my) = —.
(v) U,

Prc 430 fopMupopanie pabHOCHTHAEHOTD HATPARIEHHA B cHoTeM: A CH. (4.42)
[Tpu aToM rnyOHHA aMITIATYIHOH MOAYJISLIAN U.u,ﬂtj
M TMPsSMO MPOHOPLHUOHANBHA YIIY PAacCcOrIacoBa- i ]
HUA Y, 2 B ¢ase orudaromeii MoIy ALY 3aI0KeHa ] I:l’[
nH(pOPMALTUA O HANPABICHHH YIJIOBOTO OTKIOHE-
HUA. Bua aMImmiTyaHO — MOXYJIMPOBAHHOTO CHT-
Haja, MPUHAMAEeMOro ¢ HarpasieHus Ha LI, moxka-
3aH Ha puc.4.31,6. MoMEHTBI BpeMEHHU f; U [, Ha
puc.4.31,0 COOTBETCTBYIOT TMOJOKCHHUSIM JAHA-
rpamMMel  HampasieHHocTH Ha puc.4.30. Ilepnox
MOIYJIAIIAN IPUHIMAEMOTO CHT'HANIA PABEH
Ty =21 Q. 4.43)
Takum 06pa3oMm, ¢ HOMOIIBIO AHTCHHOU CHC-
TEMbl OCYILICCTBIICTCA MPEeoOpa3oBaHue yIia pac-
COTJIACOBAHUA B HM3MEHEHHE aMIUIHTYIBl TPHUHU-

MAEMBIX CUTHAJIOB.
Boiaensst v aHaau3upys OrubarOIIyr0 aMILTH-

Pre.4.3] BomcHreamoE B cHeoTem: LOCH.
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TYIHOW MOAYIALUMK CHTHAJIO0B (curHan ouuOku, puc.4.31,8), momydaroT
MH(OPMAIHIO O BEMUYUHE U CTOPOHE OTKIOHCHHUS MCTOYHHKA M3TYUCHHS
(uemu 1) or PCH

Uom(D)= Uom M cos (Qaf - D). (4.44)

Beigenenvie curHana ommOKH OCYIIECTBISCTCS B AETCKTOPE CHUTHANA
omudku JCO (puc.4.29), nmocae mpeobpazoBaHus MO YACTOTE, YCHICHHUS
U HOPMHPOBAHUS B CYNECPreTEPOIMHHOM NPUEMHUKE CUTHAJIOB, IPHHATHIX
aHTeHHOU (A,—CM,—VIIY,— M-V U- M, -V VYITY-ACO). Ucnons3ys
3ty uHbopMaunoo (GOPMHUPYIOT CHTHAIBI, YIPABISAIOIIHC MOJOKCHHEM
PCH B mpoctpancTse, coBMemas €ro ¢ THHUACH Bu3uposanus uemu JIB ¢
MOMOIIBIO CUCTEMEI yripasyicHus aHTeHHOH CY A.

YmpaBneHHE aHTCHHOM NMPOU3BOIUTCSA, KAK MPABHIIO, B A3UMYTAIbHOU
U YITIOMECTHOW IUTOCKOCTAX aBTOHOMHO. B cBs3m ¢ 3TUM curHan omudku
HEOOXOIUMO PA3IOKHUTh HA JBE OPTOrOHATIBHBIC COCTABILIIOIIUE, POIIOP-
LUOHANBHEIC YTTIOBBIM OTKIOHCHHUSM LIETH B 3THX IUIOCKOCTSX, T.C. IPO-
M3BECTH MpeoOpazoBaHue WHPOPMALUH 00 VIIOBBIX KOOPAWHATAX LEIH,
MOJYYCHHOU B MOJSIPHOU CHCTEME KOOPIWHAT, B CHTHAIBI, VIPABIISIOLIIC
MOJIOKCHUEM AHTCHHBI, B PSIMOYTOIBHOU (ACKAPTOBOMH) CHCTEME.

AnmapaTypHoe pa3lcliCHHC CUTHAJNA OMMOKH HAa JBC COCTABIAIOLIUC
ocymecTssercs B pazoseix aerexropax @/l u ®Jlg, B KOTOPHIX MPOU3BO-
JUTCS YMHOKCHHUE CHUTHAJA OIIMOKU Ha ONOPHBIC HANPSIKCHUS, BEIpadaThI-
BaeMble reHeparopoM onopHeix HanpspkeHuid ['OH u nmeromue dazoswiit
CABHT IPYT OTHOCHUTENBHO APYyra Ha T/2:

uom(t) = Uonl COS QA t u uonz(t) = U0H2 sin QA t. (445)

Cunxponmzauns ['OH ocymecTBiasgercs yCTpOHCTBOM CKaHHPOBAHHS
JuarpaMmel HampasicHHOCTH aHTeHHb YCJI, u mostomMy ¢a3sl OHOPHBIX
HANPSDKCHUH OJHO3ZHAYHO CBA3aHBI C MPOCTPAHCTBCHHBIM MOJIOKCHHEM
CKaHUPVIOLIEH JUarpaMMBl.

[lepexoanas xapakTepuCTHKa KaXI0r0 (a3oBOro ACTCKTOpa NMPeACTaB-

Ugkix. 4 JseT OO0 HEUETHYIO (DYHKIUIO BHIXOAHOTO
HaNpspKEHUA OT BEJIWYHHBI YIJIOBOTO Pacco-
/\ m rJaCOBaHUS JIMHUM BU3UPOBAHUS LEIU U

PaBHOCHTHAJIBHOTO HampasicHus (puc.4.32).
Ha Brixoaax ¢a3oBbIx JSTEKTOPOB 00pa-
3VIOTCS HANPSDKCHHS  MPONOPLIMOHATBHEIC

]

Prc 432 Tlepexomman xaparTe-
PHCTHEA as0B0To ORTEETORA.
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3TUM PACCOTIACOBAHUAM B a3UMYTAJIbHOM U YIJIOMECTHOM INIOCKOCTSX

Uy =Uomcos @ u ug =Uyy sin O, (4.46)

rae O yriooeas KOOpAWHATA IIETH HA KAPTUHHOW IITIOCKOCTH, T.€. IIIOCKO-
ctu, neprenaukyaspaoit PCH (puc.4.33). Ha stoM pucyHKe mokazaH Tak-
K¢ B BHAC OKPY)KHOCTH CJICH TPOH3BOIBRHOM TOUKH CKAHHUPYIOWICH IHa-
rpaMMbl HAIMPABICHHOCTH AHTCHHBI (HAMPUMEP CISA MaKCHUMyma JIHa-
rpammer), noiokearne PCH B LeHTpe OKPY:KHOCTH U TOJIOKCHHUE THHHH
BU3HNPOBAHUA UCTOUHHKA n3nyucHus L. JIMHCHHOE OTKIIOHCHUC JTHHHUU
BusupoBanus or PCH, cooTBeTcTBYyIOMICE YIIIOBOMY OTKIOHSHHIO VY, 000-
3HAYCHO d, & COCTAB/ISIOIINE ATOrO OTKIIOHCHHUSI - B A3UMYTAJIBHOM ILJIOCKO-
cti Ao ¥ B YITIOMECTHOU TTOCKOCcTH AP.

Cucrema ympaBiCHHS AHTCHHOM
CY A mnoBopaumBaeT aHTCHHY B COOT-
BCTCTBHHM C 3THUMH OTKJIOHCHUSMH H
TEM CaMBbIM OCVIICCTBIIICT COBMCIIC-
uue PCH ¢ nunHuel BH3UPOBAHUS Lic-
mu. Ilpn coBMeIneHHH HCUe3aeT am-
ILTATYTHAS MOZV/ISIIUS MPHHAMACMBIX
CUTHATIOB M BBIXOJHBIC HAIPSDKCHUS
(ha30BBIX JCTCKTOPOB YCTPEMISIFOTCS K
HYITIO.

Kanan ACC obecneuriBaet nomon-
Prc 433 soatn semuposasot e x paswocr. ATCTPHYIO. CETICKITHIO LEJIEH MO CKO-
HATEHO® HAPAENEHHE B EApTHEEOH mockncte. POCTH OCHOBAHHYIO Ha UCIIO/Ib30BaHUU

3pdekra AOMICPOBCKOrO  MpUparie-
HHS YACTOTH CUTHAJIOB, OTle)KéHHbIX oT ,Z[BI/DI(yH.II/IXCH LeacH

F, f0 cosﬁ —cosﬁ “4.47

rae A = c/ fy - ATuHA BOIHEL B — yron MEXKAY HalpaBJICHUEM BEKTOpPA CKO-
poctn uemu Vy; u nuHHEH Bu3upoBaHua uenn neneHratopom ['CH
(puc.4.25).

Cucrema ACC (puc.4.29) o cyTH mpeaCTABISET COOOH Y3KOMOIOCHBIH
caepsuii QUIBTP C ABTOMATHYCCKOW MOACTPOHKON YaCTOTHl MPUHUMAC-
MBIX CHTHAJIOB. JTO MOHATHE HECKOJBKO YCIOBHOE, TaK Kak COOCTBEHHO
HU30HPATEIbHBIM TI0 YaCTOTE 3JIEMCHTOM SBISCTCSA V3KOIOIOCHBIM YCHIIH-
TEIb MPOMEXKYTOUHOH dacToThl Y YIIY, koropsii uMeeT GHUKCHPOBAHHYIO
HACTPOUKY, a TICPCCTPANBACTCS IO YACTOTC JTUIIb TCTCPOoauH [ 5.
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B ucxoaHOM cocTOsIHMM, KOJa Ha BXOAC PAIUOBHU3HMPA HET CHTHANOB,
cucteMa paboTact B pexxuMe noucka. B atom pexknme rerepoaus [ ¢ mo-
MOIIBIO VIPAaBJIOIETO HampsbkeHUs rereparopa moucka ['TI mepuoauue-
CKH MEPECTPAUBACTCS IO YACTOTE. Y NPABIMIOLICE HAMPKCHUE, H3MEHSIO-
mieecs MO JTHHCHHOMY 3aKOHY, MOCTYIACT Ha TETCPOIUH Uepe3 CXEMy 3a-
xBata C3. Ha puc.4.34 noka3aHo SKBUBAJICHTHOC MPECTABICHUE CXEMBI 3a-
xBara C3 B Buge xommytaropa KOM pencitHOro tuma u pacrpeacicHue
VIIPaBISIOLINX CHI'HAJIOB.

IMonck ocymecTBIseTCS B AUANA30HE

. £ | JIOTUICPOBCKAX TPHPAIICHHE YaCTOTH BXOA-

HBIX CUTHAIOB. JTOT JHANA30H ONMPEIACTIACT-

c1 BO3MOXHBIMH 3HAYCHUSAMH CKOPOCTH

cOmmkeHus paketsl ¥ nend. OpueHTHPOBOY-

HO €r0 MOXKHO ONPEACTHTh M3 CICAYIOLINX
coobpakenuii (puc.4.35).

IlepeaaTanx IT cucTemMBl MOTYaKTHBHOTO
Prc 434 DrpupameHTHO: MPefIcTSE-  CAMOHABCACHUS, PACIIONOKCHHBIH HAa KO-
TeHMe CXeMEL At CHCTEMEL ACC. Napnpom mymkre KII, m3ayuaer curHambl
O0YUCHHS LIENU Sys; C YACTOTOH fo, OCYINECTBISISI T.H. «IIOACBETY LCIH.
Ecnu Gb1 mpuéMHUK CUTHAIOB HAXOAUIICS Ha 1eau LI, To Ha ero Bxoxae acii-
CTBOBAJ OBl CHT'HAJ C YACTOTOH

/
Jo = Jo+ Fys (4.48)
rac Fy — JOIICPOBCKOC MPUPAINCHUC YaCTOTH CHUTHANA 32 CUECT ABMKCHHUS

o 4/ .
nemu. Lens otpaxkaer curnanel ¢ gacroto f, . Ipuémank cucremsr ACH,

pacnoioKeHHbIH Ha pakere P, npu-
HHUMACT OTpﬁ)KéHHbIG OT OCIu CUur-
HAIBL Sorp € 9ACTOTOH

Jip=fot Frut Frp,  (4.49)
rac [y, — AOMIEPOBCKOEC MpHpalle-
HHE YACTOTHI CHUTHAJIA 3 CUET JABH-

JKCHHMS PAKCTHI. M KT
OaHOBPEMEHHO Ha  JOIMOJHHU-
tenpHbIH KaHan I'CH (App—CMy—  Pued35 K onpenenerone menasons BOSMOHHED:
HOIUE POECEIN HACTOT.

VIIY,, puc.4.29) nocrymaror omop-
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HBIC CUTHAITBL So; 0T epegaTanka ¢ KI1. Tak kak paccrosuue mexay Kl u
yHopasigeMod pakeTod P yBenndamBaercsd, TO OMOPHBIM KaHAT MPUHHUMAET
CHUTHAMBI EPEAATIHMKA C YACTOTOH

Jou=fo = Fpp, (4.50)

Cursanel 000OMX KaHANOB, IPUHATHIC AHTCHHAMH App1 U App,, TIpEOOpa-
3ytoTes o uacrtore B cmecutesix CM; u CM,, yeunusarores B YIIY, u
VIIY; u mocrymaror Ha CM;, Ha BBIXOAE KOTOPOro o0pa3yroTcs koieha-
HUS C PA3HOCTHOH (IOIUICPOBCKOM) YacTOTOM, MPOHOPIIHOHAIBHOU CKOPO-
CTH COMMKCHUS PAKETHI C LCTBIO

Jup =fon =fo + Fr+ F + Frp = fo+ Flp = 2(Fput Frp ) = Fx (4.51)

Bo3MmoxHBIC 3HAUCHHS 3TOU YACTOTHI, 3ABUCIIICH OT CKOPOCTCH IBH-
JKCHUS PAKCTHI U LICITH, OMPESACIIIIOT TPAHULBI ITOUCKA 110 YACTOTC B CHCTC-
me ACC.

CurHanel ¢ 4acToToU F) YCHIMBAKOTCS B YCHIHTSIC AOIUICPOBCKHX
gactot Y /AU u nogarorcs Ha Bxoxa cmecutens CM, cuctemsr ACC. Ha Bto-
poti Bxogq CM, moctynarot koebanus rerepoauna .

B mponecce nomcka, Korja pasHOCTh YaCTOT MEPECTPANBAEMOTO TeTe-
poauna I'; u  curHana ¢ yactoroit /1, OyIeT HAXOAUTHCS B MPEIACIAX MOJIO-
col nporyckanus Y YITY, curaan ¢ pa3HOCTHOH 4acTOTOH f,, MONTyUEHHBIN
Ha BeIxojae cmecurenss CM,

fo=fi (4.52)
mpoxoaut uepes Y YIIY, uactorueiii aerekrop Y], dopMupyoimy0 uenb
@Il u 3acraBusier cpadorare cxemy 3axsara C3 (uernp DL Ha puc.4.34),
KOTOpasi OCTAHABJINBACT MOKUCK M nepeBoauT cuctemy ACC B pexuMm co-
MPOBOXKACHUS LCICH MO JOIICPOBCKOM HacToTe. B 3TOM Ciywac ympasie-
HHC YaCTOTOH TCTCPOIUHA OCYINCCTBILICTCA HANPSIKCHUCM, MOCTYIIAOIIIM
¢ Beixoga YJI (uemp ®ILL).

Ilepexoxnas XapaKTEPUCTHKA 1
Ef;'lil{q Ui f) (puc.4.36) npeacrasaser coOOH HEUETHYIO
T T " Uesiun (VHKLHIO BBIXOAHOTO HAMPSUKCHUS OT Pacco-

| | I71acoBaHMs Af 4acTOTHI Pa3HOCTHOT'O CHUTHA-
I I na Ha BeIxoae CMy f, u cpeanel 4acTOTH Ha-
2 ~
Friu Af crpotiku YYITU fiq
Uppx = O(A), 4.53)
rae Af =1, — fmu.

Prue 436 Tlepexomman xaparre-
PHCTHEA YaCTOTHOTOMETERTOPA.
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ITyaxrupom Ha prc.4.36 mokazaHa aMITIUTYAHO—IACTOTHAS XapaKTe-
puctuka Y YITH.

YacToTHBIH JCTEKTOp BHIPAOATHIBACT YIPABISIOWICE HAMPSIKCHUC, BE-
JWYHHA B 3HAK KOTOPOTO MPONOPLUHOHANBHBI BEIHYHHE U CTOPOHE YaCTOT-
HOTO paccoriacoBanus. J1o HampsukeHue yepes DL (uerms OLL) u C3 us-
MEHSCT YaCTOTy IeTEPOANHA A0 TEX MHOP, MOKA PACCOrIAcOBAHHE YACTOT
HC CTaHCT pPaBHBIM Hym0. BrrxogHoe Hampspkenue YJ| opu sToM Takke
OyACT paBHO HYIIO, N3MCHCHUE YaCTOTHI IETCPOANHA MPEKPATUTCS, U CHC-
Tema OyaeT paboTaTh B PEKHME YCTOWYHBOrO CONMPOBOXKICHUS TPHHHMAC-
MBIX OT LIETTH CHTHAIIOB 1O Yactore. CpeaHui YPOBEHB YIIPABIAIOIIETO HA-
MPSDKEHUS, COOTBETCTBYIOIIUE TEKYIIEMY 3HAYCHUIO CKOPOCTH ABHIKCHUS
COTIPOBOXKIAEMOH LIETH, MOAACPKUBACTCA HHTCTPUPYIOMIUMH YCTPOUCTBA-
mu OIL.

U3 puc.4.29 BugHo, uto Ha BXxOA aerekTopa curHaia ommbku JJCO mo-
CTYHAIOT CHUTHAMBI, HECyIue HHGOPMALHMIO 00 YIVIOBBIX KOOPIUHATAX LIC-
AU, C BBHIXOAA V3KOMOJIOCHOTO YCHIUTCTS MPOMEKYTOUHOH YacTOTHI
YVITY. baaroxaps BeICOKOH H30HUPATEIBHOCTU 3TOT0 YCHIIUTEITS IO YacTO-
TC HA CHCTEMY aBTOMATHUCCKOIO COMpOBOXAcHHUS no Hampasnenuo ['CH
3ta uH(GOpMaLMs OVACT MOCTYNATh TOJABKO OT OJHOU LE/IH, BRIOPAHHOM AJIs
COTMIPOBOXKACHHS MO CKOpocTH. CUTHANBL OT APYTHX LEIeH HaXOAALIUXCS B
npeaenax JuarpaMMel HANpPaBIEHHOCTH aHTEHHBI App (puc.4.25), HO
HMCIOLIHE APYIHE 3HAUCHHS AOILUICPOBCKOIO MPHUPAIICHUS YaCTOTHI, Yepes
YVIIY He npodayT u He OKakyT BIusHUS Ha pabory cucremel ACH, oc-
HoBHOTO KaHana ['CH.

Pa,EWIOBVIBVIp Cuncrtembl cCamMOHaBeONeHuA
C MMNynNbCHbIM WU3Ny4YeHUem

VY rpoleHHas: CTPYKTYPHAsST CXeMa PaJHOBU3UPA CHCTEMBI PaOOTArOIICH
B PEKUME MMITYJICHOTO H3JIYIEHHUS NoKa3aHa H puc.4.37.

Taxol paxroOBH3HpP, TAKKE KaK M PATUOBHU3NP CHCTEMBI C HETPEPHIB-
HBIM H3JIYUCHHUCM, COCTOMT M3 JBYX OCHOBHBIX KAHAJIOB. CICIAIICTO TIC-
acuratopa (cucrema ACH) u kaHajga aBTOMATHYSCKOTO COIMPOBOKICHHUS
uenert mo gampHOcTH (cuctema AC]l), BBINOMHSIOIIETO POJb JAOMOIHH-
TEIBHOTO CEIIEKTOpa LIEICH.

Yame BCero B TaKHUX CHCTEMAX HCHOMB3VIOT aAMILTHTYAHO—(a30BbII
MEJICHTaTOp €O CKAHUPYIOIIEH AuarpamMMoi HamnpaBlICHHOCTH AHTCHHBI,
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NPUHLAI ACHCTBHSI KOTOPOTO aHAJIOTHYCH paboTe MEICHraTopa B CHCTEME
CAMOHABCACHHUS C HCOPCPHIBHBIM H3my4dcHHEM. OTIHYHC 3aKII0YAcTCS B
TOM, 49TO MHGpOpMAIHs 00 VIIOBOM OTKJIOHCHHH PAaBHOCHTHAIBHOIO Ha-
MPABJICHUST OT JHHUH BH3HPOBAHUS LCTH COACPIKUTCS B MapaMeTpax am-
IUTATYXHOH MOJYJISLIUH MMIYJIBCHOH MOCICIOBATCIBHOCTH BXOJHBIX CHT-
HAJIOB IENCHIaTopa, OTPAKEHHBIX OT COMPOBOXKAAEMOH Leiau. B cBsizu ¢
STHM B MPUEMHBIN KaHAT MEICHIaTOpa BKIIOUCHBI ABA ACTCKTOPA: aMILIH-
tyaHbii gerekrop Al u nerexrop curnana ommOku JCO. Ha Brxone mep-
BOrO JCTEKTOpa (OPMHUPYIOTCS BUACOMMITYIbCHI, KOTOPBIC 3aTEM YCHJIH-
BAIOTCs B BHACOycunTeae BY, a Ha BRIXOAC BTOPOTO BBIACIICTCS OTH-
farornas aMILTUTYAHONH MOIYJISLIUH BUACOMMITYIECOB — CHT'HAJ OLIHOKH.

Ap 2 : L | i
nce B—f cez (f reu :i BE k> ol M o3 :

|
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! rol H yoC ACA m |
| 1 ®IL |
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1 L Fe————— - ————bm e - - - -———
| Anpl |
i CM © yiH B A4 [ BY 3 aco b o0g |
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| |

Pre.4.37 CTRVETYPHAT CXEMA PATHOEHTHEA CHETEMBL CAMOHAESTEHIA ¢ HMITYIIECHEIM HAITVHEHHEM.

OcHOBHOE HA3HAYCHHEC AATBHOMCPHOU CETICKIMH 3aKITIOYACTCS B OTIIH-
paHuU NPUEMHUKA CACASINEH YITIOMEPHOM CHCTEMBI TOJIBKO HA BpeMsl IIPU-
XO0Ja CUTHAJIOB, OTPAKCHHBIX OT BHIOPAHHOW HA CONPOBOXKICHHUC LICTH.
Bcé ocrampHOE Bpems MPUEMHMK 3aKpPHIT M CHTHATBI OT APYTHX LIENEH, Ha-
XOMIIUXCS B PACTBOPE AWArpaMMBl HAMPABICHHOCTH AHTEHHBI A, HE
HNPOXOJAT Uepe3 MPUEMHBIN KaHAI U, CJACAOBATEIbHO, HE OKA3bIBAIOT BIMS-
HHUE Ha YITIOBOW KoopauHatop. TakuMm oOpa3oM, HABEACHHC MO HANpaBlic-
HHUKO OCYILIECTBJISIETCS TOJABKO HA TE€ LENIH, KOTOPBIE 3aXBATBIBACT U OTCE-
JKUBACT cucTeMa compoBoxacHus no manpHocTH (AC). Popmupyemsbrii
cuctemoii ACJl UMy abCHBINH CHTHAJ, KOTOPBIH OTKPHIBACT HA KOPOTKOS
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BpeMsI IPUEMHBIA KaHAN TICJICHTaTOPa, YacTO HA3bIBAOT CTPOOOM JANBHO-
CTH.

Paccmotpum pabory cuctemer ACJl B coctaBe paamosusupa ['CH.
BpeMenHble amarpaMMBl CHTHAJIOB B HEKOTOPBIX TOUYKAX CTPYKTYPHOU
CXEMBI paJuOBH3Hpa MPUBEACHH HA puc.4.38.

B cumcremax ¢ moayakTHBHBIM
CaMOHABCICHUCM TNEPEAATUHK pac-
; MOJOKECH HA KOMAaHAHOM IMYHKTE, MO-
[\ {  OTOMY /Ui HOPMAJbHOMH paboTsl cuc-
— tembel ACJl Ha GopTy yrpaBisieMoro

117 ACTATENBHOTO AINAPATA YCTAHOBICH

JOTOHUTCIBHBIA TPHEMHHAK CHIHA-

Eal . JIOB CHHXPOHH3ALMH, MCPEAABACMBIX

€ KOMAHIHOTO IMyHKTA (A, — [1CC).

qﬂﬂw P CuHXpoUMIYIECH,  QOPMHpPYE-
_),.

meie Ha Bbixoae IICC (rpaduk 1 Ha
puc.4.28), dyepe3 cxeMy BPEMEHHOU
| t  sagepxkxku CB3 3amyckaroT reHepa-
Top cenekTopHbx ummnyiabcoB ['CIL
Ha Boixone I'CI1 ¢opmupyrorcs asa
CICAVIOIUX OAWH 33 APYTUM CEICK-
TOpHBIX uMITydbca (rpaduk 2). [lonoxenne 3THX UMITYIBCOB HA BPEMCH-
HOU OCH 3aBHCHT OT BCIMYWHBI 3aJCPKKH CHTHAJIOB CHHXPOHH3ALIUH B
cxeme BpeMeHHOM 3anepxku CB3, koTopas B CBOIO OuepeIb ONMPEaensIcTCs
VIIPaBIAIOLIMM HANPsDKCHUEM, TIOAaBacMbIM uepe3 cxemy 3axsarta C3. Bua
VIIPaBIAIOLICIO HANPSDKCHHS 3aBUCHT OT pexkuma padotel cuctembl AC/I

B pexnme mowncka, Koraa Ha BXOAC NMPHEMHHKA HET OTPAKCHHBIX OT
LEITH CHUTHAJOB, YIPABILIOIECE HAMPSUKEHNE NIOCTYIAET OT IT'eHEepaTopa mo-
ncka [Tl Yame Bcero 3T0 IHHEHMHO W3MEHSAIOMICECS HAIMPSIKEHUE
(puc.4.39), mox BO3ACHCTBUEM KOTOPOTO Uit
CCNEKTOPHBIC MMITYJIbCHl IUIABHO IIEpe-
MEINAKOTCA MO OCH BPEMCHH OT MHHH-
MaNbHOT'O 3HAYCHHS, COOTBETCTBYIOLIC-
IO MHUHHUMAIIBHO BO3MOYKHOH JANBHOCTH (] t
JCUCTBUS CHCTEMBI, 1O MAaKCHMAJIbHOI'O
3HAYCHUS, OMPEACTIEMOr0 MaKCHMAJb-
HOU JaTbHOCTBIO ICHCTBUS CHCTEMEL.

W & @ O

Prz.4 3% BpeMeHHET OHATDAMMED CHIHATIOE
B cHrTeMe SO

Pre 439 Brp yIpasIIAiomEDo HATHA-
BEHHA TEHEDATOPE TIOHCEA.
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OXHOBPEMEHHO € CEJICKTOPHBIMH HMITYIBCAMH H3MCHSET CBOE Bpe-
MEHHOE TMONOKECHUE CTPOO AambHOCTH, KOTOPBIH BBIPaOATHIBACT YCTPOUCT-
Bo (popmuposanus ctpodba YOC (rpadux 3). Ctpod mansHOCTH, HOAABAC-
Mmbri Ha YITY, oTkpeiBacT npréMHBINA KaHAI MEIEHTaToOpa HA BPEMs CBOETO
aeiicteus. Kak Toapko cTpo0 JanbHOCTH COBIAAST MO BPEMCHU C HPUHS-
THIM OTPAKCHHBIM OT LEnu curHamoM (rpaduk 4), curHaa npoungr uepes
VITY, ammmaryaseiid gerexktop AJl u Buaeoyvceunurens BY (rpaguk 5) Ha
cxemy 3axBata C3. Cxema 3axBarta orkirouaet reHeparop moucka [TI or
yhpasicHHS BpeMEHHOU 3anepkkoil B CB3 m mogkmrouaer k HeEH uepes
dopmupytommyio uene OLI Beixoa Bpemennoro pasmuuntens BP. DxBusa-
JICHTHOE MPEICTABICHUE CXEMEBI 3aXBaTa B BHAC SJICKTPOMATHUTHOTO KOM-
myTtaTopa KOM mnoka3ano Ha puc.4.40.

Bpems 3agepikku orpakénnoro curHana Ha exoge ['CH B mo6Goit mo-
MEHT BPEMCEHH OYJET 3aBHCETh OT B3aMMHOIO PACHOIOKCHHUS OOBEKTOB,
VUACTBYIOIIUX B caMOHaBeACHUU. OPHEHTHPOBOYHO OHO OVAET PAaBHO
(puc.4.41)

T M , (4.54)
c
rae Ry — paccrosaue koManaHbeid nyHKT KIT — nens LI; Ry — paccTosanue
pakera P-1ienp; Ryp— paccTosHre KOMaHAHBIH IyHKT PAKETA; € - CKOPOCTh
pacnpocTpaHEHUs PaaroOBOIH.

1 T3

s

RC |

| BY |

: I KOM E -
Lo oo kI

Pac.4.40 SEEHEATEHTHOS THETCTAE-

MEHHE CHEMEL 3aEaT CHoTenEr AT, Prc.4.41 K ompenensreo 5pemerH samepEkm

ENOTHED, CHTHATIOE CHoTeMEL &0 ]]
VYron B Mexay THHHAMH BU3UPOBAHUS LETH Ry U PaKeTHl Ry 1O Mepe
VAAICHUS PAKSTHI OT KOMAHIHOTO MYyHKTA U COMMKCHHUS €€ C LCIBIO OYACT
YMEHBIIATHCS U IIPH OPUEHTHPOBOYHBIX PACIETAX €r0 MOKHO HE YUUTHI-
BarTh.
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BBIXOJHOC HANPSIKCHHC BPCMEHHOTO pasmimumrens BP s3asumcmt ot
B3AHMHOTO PACIIONOXKCHHS HA BPEMCHHO I OCH MPHHSTOrO CHTHAJA, OTpa-
JKEHHOTO OT LEIH, U IBYX CEICKTOPHBIX HMITYIIbCOB.

Ecnu cepeanna NpUHATOrO OT LIEIH CUTHANA TOYHO COBIAJAET C OCBIO
CHMMETPHH CEJIEKTOPHBIX HMITYIBCOB, TO VIIPaBJLIIOIIEE HANPHKCHHUE Ha
BBIXOJC PA3THUMTCIS OTCYTCTBYCT. IIpH MOSBICHHE BPEMCHHOTO PACCo-

KaK 9TO MOKAa3aHO Ha YKPYIIHEH-
HBIX Tpadukax 2 u 5 Ha puc.4.42, Bo3-
HUKAET YIIPABILIOIICE HAMPSHKCHUC.

BenmamHa 1 3HAK 3TOrO HaTPsDKE-
HUS ONPEACIIOTC BEIMYUHON H 3HA-
KOM BPEMEHHOTO paccormacosanms. C
3TOH LETBIO MEPEXOAHAS XaAPaKTCPH-
CTHKA BPEMCHHOTO Pa3NHIUTENS BbI-

TJIACOBAHUA
At =1, - ty, (4.55)
=1t)
— to—l
(@ 1| 2 :
—tH—At
—ty, —3
|
® | .

Oupactcst HEUETHOM (QYHKUIUEH Bpe-
/
MEHHO TO paccornacoBanus (puc.4.43).

Prc 442 Bpemermos paccoracoFamms ce-
TEETOHBD: HMITYIIECOE H BXOMHOTO CHTHATA.

VYnpasisromee HAMPsHKSHHE Yepe3

dopmupyiomyo uens PL[ u cxemy
[
3axsata C3 mocTymaeTr Ha CXeMy BPEMCHHO H 3aACPKKH 3aIyCKa CEICKTOp-

Heix mMnynbcoB CB3. Jto HanmpsokeHue
9TOGBI OHO, M3MCHSS BPEMCHHY IO 3a-
JICPKKY CCNEKTOPHBIX HMITYJIBCOB,
YMCHBIIAIO OBl BPEMECHHO'E PACCOrIaco-
BaHue Ar.

Ilpu TOYHOM COMPOBOXKACHUU LICTH
BBIXOJJHOC HAIPSDKCHHE BPEMCHHOTO pas-
JAUYUTENS OJU3KO K HYMIO0, mo3yroMy (hop-
mupyromas uene DLl moaaepsxusact
CpeaHUI YPOBCHDb YIIPAB/ISIOIICTO HAIPS-

c(hasupoBaHO TaKUM 00pa3oM,

LAt Ep

. At

Prc 443 Tlepexomead xapakTefime-
THEA BPEMEHEITO PATIHUIHTEIE.

KCHUA COOTBCTCTBCHHO TCKYILICMY 3HAUYCHUIO AAJIBHOCTHU A0 LIC/IH.

Bonpochl 4na camMoOKOHTpons

1. HazoBute ocHOBHBIC OCOOCHHOCTH CAMOHABEACHUSI JICTATEIBHBIX AIIIAPaTOB.
2. o xaxum kpurepmsaM krnaccupuuupyror PTC camonasenerus?
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3. JlaiiTe CPABHUTEIBHYIO XAPAKTCPUCTHKY AKTHBHBIX, MIOJYAKTHBHBIX H MACCHB-
ubIx PTC camoHaBeneHwms.

4. 3auem B PTC caMoHaBeieHIS UCIIOB3YIOT AOMOIHHTEIBHYIO IIPOCTPAHCTBEH-
HYIO CEJICKIIHIO TCICH?

5. VI3 KaKkuX 3JIEMEHTOB COCTOUT PAAHOBH3HP ICTH?

6. VI3 Kakux 3JIEMECHTOB COCTOHUT TooBKa camoHaseacuust (I'CH)?

7. Kakue BHABI ICJICHTaTOPOB HCHOIB3YIOT B paguoBu3upax [ CH?

8. INosicaure Bmstaue ooTekatemst ' CH Ha TOYHOCTh HABEACHMS JICTATCIBHBIX all-
TapaToB.

9. Kaxnm o6pazom GpopMHUpyeTCsl pABHOCHTHATEHOE HATIPABJICHAUE B AMILTUTYIHO-
(hazoBoM meneHTaTope?

10. INosicanTe mpuHIMn AckcTBus cuctemsr ACH.

11. C rako# nensto B cucremax ACH mpomssoasar npeoOpaszosanue HH(opMamu
00 YTJIOBBIX KOOPAMHATAX LECITH?

12. B xaxux mapamMerpax BXOTHBIX CHTHAJIOB PAIHOBH3HPA 3aKIFOUCHA HH(OPMA-
Us 00 YTII0BOM MOJIOKCHHH IICITH?

13. TMosicanre npuanun aAchcTeusa cucrembl ACC.

14. Kakue 31€MEHTHI paJUOBH3UPA OMPEACIISIIOT CEICKTHPYIOLINE CBOUCTBA CHC-
TEMBI CAMOHABEACHHS?

15. TosicanTe npuHnun AcHcTBusa cucreMbl AC /L

16. Kakyto pons BRIOTHSIET cTpoO maxbHOCTH B cucreme AC/1?

17. TToueMy NEpEXOAHYIO XapPAKTEPUCTHKY BpeMeHHO/ TO Pa3NIUYUTEN BRIOUPAIOT B
BHJC HEUETHOH (DYHKIMHM BPEMEHHO TO PACCOTIIACOBAHUS?

4.6 KoppensiyuoHHO — 3KCmMpeMasnbHble
cucmembi paduoynpaesneHus

[MpuHmpn paboThl KOPPETAIUOHHO-SKCTPEMATBHBIX CHCTEM PaIHo-
VIIpaBICHUS OCHOBAaH Ha METoJax pacrosHasaHus obpazos. [lonarue «ob-
pasy) MmpeAcTaBigeT cOOOH OMHMCAHUE HEKOTOPOro OOBEKTa B BHUAC COBO-
KYIIHOCTH ONPEACIEHHBIX MPH3HAKOB. YacTo B KauecTBE TAKUX OOBECKTOB
HCHONB3VIOT N300PAKCHHS PATUOOPHCHTHPOB B BHIAC SPKOCTHOH paauo-
KapThl WM OTPE3KOB PEalH3allH OTHO- HIIM JBYMEPHOH Pa3BEPTKH PEib-
etha MOACTUIAOLICH MOBEPXHOCTH. Takue U300paAKCHUSI HHOT 1A HA3BIBAIOT
MOJISIMH U B OOIIEM CTy4Yac OHH SBILIIOTCA QYHKIMSIMU ABYX HITH Oolee ap-
ryMeHToB. lloaTomy mox oOpazom MOXKHO HOHHMATh JTHOOOH (parMeHT
(OTpe30K) Takoro Mmoms, ONMUCHIBAIOIINN H300PaKCHHUE KOHKPETHOTO y4acT-
Ka MOACTUIAIOLIEH TOBEPXHOCTH.
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Bug mpencrasienus obpasa 3aBUCHT OT moTpeduteas uHbpopMamu:
YEIOBEKA — ONEPAaTOpa WM BRIYHCIHTEIBEHOTO VCTPOHCTBA, U MOJKET OBITh
AHAJIOTOBBIM, MU (PPOBBIM, IrPaUICCKUM H T.II.

B cucremax, HCIOMB3YIOMIX METOABI PACTIO3HABAHUS 0OPA30B, OCYyLIE-
CTBJIICTCS CPABHCHHE TEKVINETO H300PaKEHHS NMOACTHIIAOIICH MOBEPXHO-
CTH C TAJIOHHBIM H300PAKCHUEM, TIOTYICHHBIM 3apaHee (puc.4.44).

nA Kpureprem cpaBHeHMs sABRSETCS 3HA-
UECHUE  B3aUMHOH  MNPOCTPAHCTBCHHOM
(YHKIMH KOPPETALUN 3TAJOHHOTO U TE-
Kymero uzobpaxenuii. HanGonemee (3xc-
TPEMaIbHOE) 3HAYCHHUE 3TOW (PYHKIHH CO-
JCPKUT HHPOPMALIMIO O BEIUYMHE OTHO-
CUTCNBHOW JC30PHUCHTALMH CPAaBHHBAC-
MBIX H300PKCHHN, 2 MAKCUMYM (DYHKIINH
KOPPETSLHNH COOTBETCTBYET HUX TOUHOMY
copmemennio. Iloatomy Takme cucTeMsel
HA3BIBAIOT KOPPEIIILIMOHHO— 3KCTPEMATIb-
Heivu. HecoBnazenue mzobpakeHuH mo-
Puts 444 Tipssapm meicress soppenmzomeo-sxempe. SBOVIET TONYHMHTh CUTHAT PACCOTIacoBa-
HATLHOR CHETS IO a0 TP Ene a0r HUA U chHopMHpPOBATE KOMAaHIBI IS
VIIPaBICHHUS ABIKCHUEM JICTATCIBHOIO ammapara, YToObl BO3BPATHTH €ro
Ha TPEOYEMYIO TPACKTOPHIO.

O0o00IEHHAs CTPYKTYpHAs CXEMa TAaKOM CHCTEMBbI MPHUBEACHA Ha
puc.4.45.

Curganel ¢ JaTduka

rexymero  mioGpamemas | ATV [ KOP [ ON [ yoK [ Wy
ATU n matumka sTanos- T
Horo u3oOpaxeHus JIOU n3m
CPaBHUBAIOTCS B Koppe-
JHTOPE KOP. Asromaru- Prc. 445 OB06LERHAT CTRVETYPHAT CXEMA RO eILAIHOHHD -
yecknil ontumuzatop OI1 SKCT}E MATE HO CHTCTEMBL KO TP AT HIE.
OCYILIECTBIISICT MOHCK KO-
OpAUHAT HAauOONBINEr0 3HAYCHUS KOPPESLIMOHHON (PyHKIMH, obecredn-
BaeT yupasicHue DU a1 cOOTBETCTBYIOLIETO MEPEMEIICHHS STATOHHOTO
H300paKCHUSI U BBHLAAET MHGOpMALMIO U1 YCTpoWicTBa (OPMUPOBAHUS
koMaHgHBIX curHanoB Y ®K. Ucnoarurensroe yerpoiicteo MY mmksuan-
PYET OTKIIOHCHHE JIETATEIBHOTO annapaTa OT 3aJaHHOH TPACKTOPHH.
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Koppensaunonno— skcTpeManbHbIi METOA YIPABICHUS JICTATCIbHBIMU
anmnapaTtaMy BIEPBEIC ObLUT HCIONB30BAH COIO3HUKAMH aHTUTHTICPOBCKON
KOQAIHULIMU B TOABl BTOPOH MHUPOBOW BOMHBI JJIs OOPEAEICHUS TEKYLIETO
MECTOIMOIOKCHUS HOYHBIX OOMOApAUPOBIMMKOB, COBEPIUABIIMX MHOIO-
KPaTHBIC TTOJETHI K TICISIM TI0 OJHHM M TEM K¢ MapimpyraMm. B mepBbIx mo-
A8TaxX PagHONIOKALIMOHHOC H300paKCHUE MOIACTHIAOMICH MOBEPXHOCTH,
MOy4CHHOE Ha 3kpaHe 0030pHoi PJIC, dhukcHpoBaioch ¢ MOMOIIBIO KH-
HokaMepel Ha (oromnéuky. B mocneayromux monaérax 310 n3odpaskeHHE
MPUHUMANIOCh B KaYECTBE 3TAJOHHOTO U CPABHHBAIOCH C TCKYIIHM H30-
OpakKCHHEM MECTHOCTH € MOMOIIBIO 3e¢pKambHOH cuctembl. CoBMEIICHHUE
JBYX H300paskeHUH 00ecrieunBano HEOOXOAUMYK0 TOYHOCTh CIEIOro Momé-
ta. Takass cucrema mpeacraBnsia coOOH MEPBYIO MOMYaBTOMATHUCCKYIO
KOPPETSLMOHHYI0 CUCTEMY, B KOTOPOH CpaBHCHUE M300paKCHUH OCyIIe-
CTBJISIJIOCH OTIEPATOPOM.

B coBpeMeHHBIX KOPPESLHOHHO—3KCTPEMATBHBIX CHCTEMAX TCKYIIEE
U 3TAJOHHOS M300paxkeHust (POPMHUPYIO C MOMOIIBID PA3IHYHBIX (hu3HUe-
CKUX TOJICH, KAK HCKYCCTBCHHBIX (BTOPHYHBIX), TAK U €CTCCTBCHHBIX (TICp-
BHYHBIX). B kauecTBe TakuxX MOICH HCIOIB3YIOT PATUOTIOKALIHOHHOE, OIl-
THYECKOE, TCIUIOBOE, MATHUTHOE, TPABUTALIMOHHOE MO

TIA, B pensedhoMerpuueckoi Koppesiu-
* OHHOH CHCTEME B MaMsTh OOPTOBOM arma-
patypel yOpaBiIgeMOro JIETaTe/IbHOTO arl-

h napaTta BBOAUTCS 3TAJOHHAS KapTa peiibe-

(ha pasIHYHBIX YYACTKOB MOBCPXHOCTH Ha

npexanonaraeMod Tpacce monéra. OcHOB-

HBIM HWCTOYHHKOM H3MEPHUTEIbHOH WH-

(dopMaLK ABIACTCS YCTAHOBICHHBIA Ha

Pre 446 TTpsagm mefcTEHA pere- — GOpTy  PaJMOBBICOTOMED, PETHCTPHPYIO-

POMETPIECKOH CHETRMEL UK peambHBIA penbed) MECTHOCTH IOX
JeTaTeabHBIM anmnaparom (puc.4.46).

Bxoanas mH(bopManys B KaKIbIH MOMEHT BPEMEHH CHHMAETCSA B OA-
HOH TOYKE MOACTHUMANOMIECH MOBEPXHOCTH, & BBIXOJAHOM CHUTHAN SIBISIETCS
CKaTAPHOH BETMYUHON OXHOM mepeMeHHOoH. B GopToBoM KoppensaunoHHOM
VCTPOICTBE HAOMIOAACMBIN TEKYINHUH penbed) CPABHUBACTCS C 3aT0KCHHbI-
MH B IIaMATh STATOHHEIMH HA0OpaMH peaTu3alui penbeda s PasTuaHbIX
VYaCTKOB TPACCHI MOJIETA.

B omHOM W3 BapHMaHTOB KOPPEISIIMOHHO—3KCTPEMAIBHOM CHCTEMEI B
Ka4YECTBE JATYMKA TCKYLIET0 H300PAKCHHS HCIOIb3YIOT PaIUOTOKAIMOH-
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HYIO CUCTEMY, JUarpaMMa HAIMpPaBICHHOCTH aHTCHHBI KOTOPOU CKAHUPYET
IO JINHUM TOPH30HTA U BXOAHASA wH(popMauus Ha OOPTY JETATENBHOrO af-
Mapata BOCHPOU3BOAUTCS B BHAC NMPOU3BOIBHOH THHHH, COOTBETCTBYIO-
e peasedy ropusonra (puc.4.47).

CpaBHeHHe penbeda TOPH30OHTA C STATOHHBIM MO3BOJIICT OCYILECTB-
JATh MONET MO 33JAHHOMY MapIIPYTY.
BrerxogHol curHam B JAaHHOM CIIVIac
SIBJSIETCS BEKTOPHOM BEIMUYMHOM.

B xaprocnmuuTeNBHEIX KOppEns-

LIMOHHBIX CHCTEMAaX TEKYIICEe H300pa-
JKCHHC MOACTUIAIONICH MOBCPXHOCTU
Ha OOpTY yHIpaBmsIeMOro o0beKTa Mo-
Iy4aroT 32 CYET CKAHUPOBAHHS B 3a-
JAHHBIX TMpeAenax MNOACTUIAIOLIEH
MOBCPXHOCTH KAKUM-THOO YyBCTBHU- Pmﬁ;ﬁmﬁmpﬁfif
TENBHBIM TpeoOpasoBaTeacM (Hampu-
MEP PaIUOTOKAUOHHBIM, ONTHYCCKAM WIH APYruM). B HEeKoTOpHIX cHcTe-
Max TEKVIIEe H300PaKCHUE MOTYIAIOT ¢ MOMOIIBI0 MHOTOKAHATBHOH CHC-
TEMbl, CHUMAIOIICH MTHOBCHHYIO HHQOPMALIUIO € HEKOTOPOrO Yy4acTKa
mwiomany (kaapa). Beixognas vHboOpMAIUsS OMUCHIBACTCS ABYMEPHOH BEK-
TOPHOH BemuunHOU. B GOPTOBOM BBIYHUCIUTECIBHOM YCTPOHCTBE XPaHATCSA
H300PaXKCHUS, COOTBETCTBYIOLIHNE OXKUIACMBIM B MOMCHT CPABHCHHL.

A B mpyrom BapmaHTe KOppen-
LUOHHO—3KCTPEMAIbHOH CHCTEMBI
Ha OOpTY ympaBasieMoro oObeKTa
HCHONB3VIOT PaIUONTOKALHOHHYIO
CTaHLMIO CO CIA0OHANPABICHHEIM
H3IYUCHUEM HUMITYJIBCHBIX CHIHA-
7108 (puc.4.48,a). B pesynerare
npu€éMa CHTHAJIOB, OTPAXEHHBIX
OT OTACNBbHBIX HAuOONEe Paguo-
KOHTPACTHBIX OPHUCHTHUPOB, KOTO-
PHIC Pa3peIIAOTCA MO JATBHOCTH,
HO HAaXOAITCSA B MpEcIax NIHPH-
HBl JAWArpamMMbl HamlpaBICHHOCTH
AHTCHHEI, (OPMHUPYETCS BHICO-
HMIOYIBC XapakTepHOU  (OPMEI
(puc.4.48,0).

Prc 448 Henoomesoearme cnafoHATa e HHOH AHTEEHHEL
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®dopma 3TOro MUMMYJIbCA ONMPEIACIACTCS OTHOCHTEIBHBIM MOJI0KCHUEM
OTICIBHBIX OPUCHTHUPOB M yMpaBasieMOoro oobekra. Cepust Takux BUICO-
HMMITYJIbCOB MCIOIB3YETCI B KAYSCTBE TCKYIIETO H300PAKEHUS, & B KAUCCT-
BE€ 3TAJOHHOT'O — CCPHS BHICOUMITY/ICOB, MOIYICHHAS 3aPAHES MPH MOJE-
TC MO JAHHOMY MapIIPYTy HA ONPEACIEHHOM BbicoTe. Ecau BhicOTa TTaHK-
PyeMOro monéra ympasasSeMOro OObEKTA OTIHUYACTCS OT BBICOTHI MONIETA
MPH 3aIUCH 3TATOHHBIX H300paKCHHH, HEOOXOOUMO MpHOErate K mepe-
cMOTPY (HOPMBI ITAJOHHBIX BHACOUMITYIBCOB ¢ YIETOM HM3MCHEHHUS BBICO-
ThI, T.€. K CHHTE3Y TAJIOHHOTO M300PaKCHUSI.

JIOCTOMHCTBOM PACCMOTPEHHOM CHCTEMBI YIIPABJICHHUS SBJSICTCS MPO-
CTOTa AHTCHHOW CHUCTEMBI M BO3MOKHOCTh €€ YCTAHOBKH HA OOBEKTax 0€3
KaKuX—u00 CYIICCTBCHHBIX KOHCTPYKTHUBHBIX TpeOoBanuii. K Hegocrar-
KaM MOXKHO OTHECTH TO, YTO €€ TOYHOCTh B 3HAYUTCIBHOH CTCIICHH 3aBHU-
CHUT OT BBICOTHI MOJIETA YIIPABISIEMOr0 O0BEKTA H YXYALIACTCS C YBEIHUC-
HUEM BBICOTHI. ITO OOBSICHICTCS TEM, UTO HA OOJBIIHMX BBICOTAX UMITYJIBC-
HBIF 00BEM CHTHAIA BO3PACTACT U CYMMUPYIOTCS OTPAKEHHBIC CUTHAJTBI OT
MHOKECTBA O0BEKTOB— OPHUCHTUPOB. DopMa Pe3yIpTUPYIOIIETO BUICOUM-
MyJIbCA OKA3BIBACTCS CLIAKCHHOH U ¢1a00 3aBHUCAIICH OT MOJOKEHUS 00b-
€KTa OTHOCUTEIBHO HAOFOAACMBIX OPUCHTHUPOB.

OCHOBHBIM MPEUMYIIECTBOM KOPPEISILIHOHHO—3KCTPEMAIBHBIX CUCTEM
SIBJISICTCSL UX ABTOHOMHOCTb, BBICOKAS MOMEXO3AIMINEHHOCTh U TOYHOCTb.
To4uHOCTP B OCHOBHOM OMPEACISCTCS TOYHOCTHI) COBMEIICHUS TEKYIIETO
MH()OPMAILTMOHHOTO U HTATOHHOTO H300PAKCHHUM, MPU YCAOBHH KOPPEKT-
HOCTH U CTAOWIBPHOCTH 3TAJOHHBIX KAPT, U OTPAHHYMBACTCS Pa3MEpaMH
STUCHKH 3TAJIOHHOTO M300PaKCHUSI.

K Hemocratkam Takux CHCTEM MOKHO OTHECTH TPYAHOCTH COCTaBIIC-
HUSL CJAOXKHBIX STAJOHHBIX H300PAKCHHH, CBSI3AHHBIX C BBIACACHHECM YC-
TOWYUBBIX WH(OPMALIMOHHBIX MPU3HAKOB, HE 3aBUCSINUX OT OCBCINEHHO-
CTH U HC MOABCPKCHHBIX CC30HHBIM M3MEHCHHsIM. Kpome Toro, macirtad
M300pPaKCHUST U €r0 OPUCHTALMID HEOOXOAUMO H3MCHSTh B 3aBUCHMOCTH
OT BBICOTHI MOJIETA U OT YIVIOBOT'O PACCOTNIACOBAHUS CHCTEM KOOPAHMHAT, B
KOTOPBIX MOIYICHBI CTHYACMBIC H300PAKCHUSL.

CI0’KHOCTh BO3PACTACT TAKKE ¢ YBEIUUCHUCM HEOOXOAMMOTO KOIUUC-
CTBA SUCCK ITATOHHOTO HU300paskeHus. KOMMYIECTBO SUCEK 3aBUCUT OT IJIa-
HUPYEMOH AATBHOCTH MONETA YIPABIIEMOro OOBEKTA UM BO3PACTACT IIO
KBQAPATHYHOMY 3aKOHY C YBCIHUCHHEM JaNbHOCTU. B CBsI3u ¢ 3THM KOp-
PEIAHMOHHO—IKCTPEMAJIBHBIC CHCTEMbI TIPUMCHSIOT HA OTHOCUTCIBHO HE-
0OBIINX AATBHOCTAX MOJETA YOPABIIEMbIX 00bekTOB YacTo Takue cuc-

331



TEMBI KOMILICKCHPYIOT C APYTUMH 00/1¢€ rpyObIMH HABUTALIMOHHBIMH CHC-
TeMaMH (HAIPUMEP WHCPLMATBHBIME) U MOJAKIIOUAIOT HX K YIPABICHHIO
00BEKTOM Ha KOHCYHOM 3TaIe MONETa, KOrja HeOOXOAUMO OOCCIICUCHHUE
BBICOKOU TOYHOCTH VIpaBicHU:A. Takas koMOHWHanms obecreunBactT 6omb-
VIO AAJTBHOCTh MONETA YIIPABISIEMBIX OOBCKTOB M BBICOKYIO KOHCUHYIO
TOYHOCTh HABCACHUS MPH MPUCMIICMOI CI0KHOCTH U CTOMMOCTH amrmapa-

TYPHL.

Bonpockl Ansa caMOKOHTPONA

1. Yro mpeacraBisaeT CoO0H MOHATHE 00pa3a B KOPPCIIIMOHHO— SKCTPEMATBHBIX
CHCTCMAX PATHOYTIPABIICHHS?

2. Kaxkoit kxpuTepui HCHONB3YIOT 111 MOMyUeHU HHpopMamu 00 ommOKe HaBe-
JeHust?

3. Tocrpoiite 000OMEHHYIO CTPYKTYPHYIO CXCMY KOPPCIALMHOHHO- KCTPEMAITb-
HOHM CHCTEMBI YIIPABJICHHS M MOSICHATE AJITOPUTM PabOThI TAKOH CHCTEMBI.

4. Kaxue BHABI KOPPEILIMUOHHO—3KCTPEMATBHBIX CHCTEM HCIONB3YIOT AU YIIPAaB-
JICHWA JICTATCIIbHBIMH annapaTaMH?

5. B rakux ciy4asx TpeOyercs KOpPEKTHPOBATh MAPAMETPhI 3TATOHHOTO H300pa-
SKeHUS?

6. HepetmcnnTe OCHOBHBIC OOCTOMHCTBA H HCAOCTATKH KOPPCILIMAOHHO-
IKCTPEMANIBHBIX CUCTEM PATHOYIIPABICHU.

7. Kaxme Mepbl NPHHAMAIOT A1 YBEIHYCHUA JATbHOCTH ACUCTBHA KOPPEIALH-
OHHO—3KCTPEMAJIBbHBIX CHCTEM YIIPABJICHU JICTATCIIbHBIMHA annapaTaMH?
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I'nasa 5 METOObI U CPEACTBA
PAOVUOJJIEKTPOHHOU BOPbLBLI

5.1 Obwue ceedeHus

Hcropus passuTus denaoBedecTBa MOKA3BIBACT, UTO IMOSBICHUE HOBBIX
CPEACTB HAMAACHHS MPHUBOIUT K HEOOXOIUMOCTH CO3JAHUS CPEACTB OOpPb-
Obl C HUMH, CPEACTB 3aIOUTHl. B OPEeBHOCTH A 3alUTHL OT KOMbS H Me4a
mosirica  mut. Illmpokoe nprMeHeHMe B BOWCKaxX CKOPOCTPEIBHOTO
CTPEJIKOBOT'O OPY:KUS NPUBENO K CO3TAHHIO OPOHEMAIITHH, TAHKOB.

B Hacros1ee BpeMs OCHOBY CHCTEM YITPABICHUA BOMCKAMH U OPYKHUEM
BO BCEX BHJAX BOOPYKEHHBIX CHJI COBPEMEHHBIX T'OCYAAPCTE COCTABISIOT
pazuosnexTponHeie cpeactea. Haubonee mmpoko takue cpeacTea UCOMb-
3VIOTCS B aBHALUH, B BOMCKAX MPOTHUBOBO3AYIIHOM W IPOTUBOPAKETHOU
oboponbl, Ha (aore. COBPEMEHHBIC PATUOITCKTPOHHBIE KOMIUICKCHI
VIPaBICHUSA PAKETHBIM M CTBOJIBHBIM OpPYKHEM 3HAYUTEIBHO ITOBBICHIN
BEPOSTHOCTh MOPAKCHUS JTIOOBIX JIETATCIBHBIX ANMAapaToB, HAXBOJHBIX CV-
JIOB ¥ Ha3¢MHBIX OOBCKTOB.

B 10 k€ Bpems paguo3IeKTPOHHBIE CPEACTBA SIBIIAIOTCA OJHUM W3 HaH-
OoJiee YA3BUMBIX 3BCHBCB CHCTEM VIPABICHUS, IIOCKONBKY OHU OOHAPYKH-
BAKOTCS MO H3IYUCHUIO M UX PaboTe MOXKET ObITh OKA3aHO PaIUONPOTHBO-
JEHCTBHE, T.€. IPOTHUBOACHCTBHE PAIUOTEXHHUECKIMHI METOJAMH.

Pagnonporusozeticteue (PI1/) — 310 BpeMeHHOE HapyIIeHUE HOP-
ManbHOTO (PYHKIHOHHUPOBAHUS PAAHO3TICKTPOHHBIX CHCTEM U CPEICTB
VIPaBICHHA BOUCKAMH M OPYKHEM TIPH BO3ACHCTBHH HAa HUX VMBIIIJICHHO
CO3/1aBaEMBIX TIOMEX.

W3 sToro onpeaeneHus BUIHO, YTO B OTIHYUE OT (PU3HUCCKUX CPEICTB
nopaxkenus, cucteMsl PI1J] BpeMeHHO HapyIIaroT HOpMaIbHOE (PYHKLIHO-
HHUPOBAHHE PAIMOIICKTPOHHBIX CPEICTB M TEM CAMBIM CPBIBAIOT BBHITTOTHE-
HUE BO3IIO’KEHHBIX Ha HUX 3a1a4. B coBpeménnnix ycnosmax PIJ sBnsger-
¢4 OJHUM M3 BOKHCHIINX BHIOB 0OccIicucHus OOCBBIX ACHCTBUH aBUALIHH,
(h0Ta, CYXOMYTHBIX BOKCK.

B 3aBucumocty ot peanpHOH 0OCTAHOBKH U KOHKPETHOM GoeBOH 3a1a-
g PIT/] MOXET OCYIIECTBIATRCS aKTHBHBIMH HUTH TIACCHBHBIMH METOAMH,
a TaKKe C TIOMOIIBIO KOMIUIEKCHPOBAHASA ITHX METOIOB.

Jpdexrusnocts PIIJI BO MHOroM 3aBHCHT OT HH(OPMALIMOHHOTO
00ECTICUCHUS O PACTIONOKCHUH PaIHOIICKTPOHHBIX CHCTEM 3BCHTYAIBHOTO
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MPOTHBHUKA, O PEKUMaX MX PaOOTH, O TAKTHYCCKUX W TEXHHUYCCKHX Xa-
pakTepucTHKaX. DTy HH()OPMALHIO NOTYYAIOT BCEMH BHIAMH Pa3BCIKH, B
TOM HYHCIIC METOJAMH U CPEACTBAMHU PATHOTCXHUUCCKOH PA3BEIKH.

Pazsutne meronos m cpeacts PIIJ] mopoamio KOHTppaaHOIpPOTHBO-
JCUCTBHE, B 337a4y KOTOPOrO BXOIUT pa3paldoTKa METOJO0B U CPEACTB 3a-
LIUTHI PAJUO3ICKTPOHHBIX CHCTEM, CHukaromux sddexrusHocts PI],
00eCIeUHBAOMINX TMOIYYCHHE HEOOXOAUMOH WHGOPMALUMH C MOMOIIBIO
PAANORNEKTPOHHBIX CPEICTB B VYCIOBHAX PaIHONPOTHBOACHCTBHA U 3a-
TPYAHSIOIINX MPOTHBHHUKY OPraHU3alHio U npuMeHenue cpeacts PIT

Boprba MeTomoB paanonpoTHBOACHCTBHS U KOHTPPAIUONPOTHBOIACH-
CTBHUS COCTABILICT ABE CTOPOHBI KOH(MIUKTHOM cuTyaruu. B dumocodckom
CMBICIIC 3TO JUAICKTHYECKas OOpbOa Mep M KOHTPMEP: € OZHOH CTOPOHBI
paspaboTka 3((HEKTHBHBIX PAAHOTCXHUUCCKHX METOIOB H CPEIACTB MOAAB-
JICHUS PaIUOICKTPOHHEIX CHCTEM M KOMILICKCOB YIIPABJICHUS, & ¢ APYron
— paspaborka 3P (EKTUBHBIX METOMOB MPCOTOICHHS MCIIAIOIIETO ACHCT-
Bust cucrem PIIJI, T.¢. paspaboTka MeTOqOB 3aImuThl OT MOMEX. Takyro
KOH(IMKTHYI) CHTYAIL[HI) HA3BIBAIOT PAJAMO3ICKTPOHHOU OopnOoii [37]
(paguosnextponHol BowHOU [38], paguosoitHoi [35]). Ycemex B paawo-
3JCKTPOHHOM GOpPrOE MOCTUTACTCS MPEBOCXOACTBOM B KOJIHUYSCTBE U Kaue-
CTBC PAIUO3ICKTPOHHOH TEXHHUKH, YMCHHEM €& OOCBOr0 NPUMCHCHHS,
00€eCTIeUCHUEM CKPBITHOCTH paboThl M BHE3AIMTHOCTH ACHCTBUL.

B nanHoii rnase paccMOTpeHB! (PU3HYECKUE OCHOBBI HANOOJICE Pactpo-
CTPAHCHHBIX METOJO0B AKTUBHOTO M MACCUBHOIO PaIHONPOTHBOACHCTBHUS U
MPHUBCACHO CTPYKTYPHOC IOCTPOCHHE HEKOTOPHIX CPEACTB PaTHO3IICK-
TPOHHOH OOPBOBI.

Knaccudumkaumsa nomex

PasnooOpasusie pamuosnckrporssie cpeacrsa (PIC), ucnonp3yemsie
A1 YIOpaBJICHUA BOMCKAMH U OPYKHUCM MOJABUTH IIOMCXaMH OAHOI'O BUAA
HEBO3MOXKHO. B ¢BA3HM ¢ 3THM HUCMOJB3YIOT CIICHUAIBHBIC BUABI IMOMCXO-
BBIX CHTHanoOB, HamOonee 3(PpQekTHBHO BO3ACHCTBYIOIIME HA ONPEACIEH-
Hbi¢ TUIB 1 KaHael POC. KpoMme TOro, ajis noaaBieHus CPEACTB OTHOTO U
TOrO K€ KJ1acca, HO MCIOJIB3YIOINX PA3THIHBIC BHbI CHTHAIIOB H CIIOCOOBI
UX 00pabOTKH, MPUMEHSIOT OTIMYAIOLINECS JPYT OT APYTra BHIBI IOMEX.

Knaccupukaruo moMex OCYIICCTBISIOT MO PAa3NAIHBIM KPUTCPHIM.
Paccmotpum HekOTOpBIC M3 HUX, HAHOOJICE YaCTO BCTPCUAOIUECS B JTUTC-

parype.
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I'o mpoucxX0XKACHUIO TOMEXH PA3ACIOT HA HCOPraHH30BAHHBIC (€CTE-
CTBCHHBIC, HCYMBITINICHHBIC) ¥ OPTAHN30BAHHEIC (HCKYCCTBEHHBIC, YMBITII-
JICHHBIC).

HeopranuzoBaHHBIC TOMEXH BOZHHKAIOT BCICACTBUC OTPAKCHUH 3JICK-
TPOMArHUTHOM 3HEPTHH OT MECTHBIX MPEAMETOB, 00TAKOB, JOKICBHIX Ka-
eI U APYTUX MPUPOTHBIX 00PA30BAHHUH, 4 TAKXKE OT BO3ACHCTBUS IPO30-
BBIX Pa3psiI0B, SMCKTPOMArHUTHOTO u3nyucHus: COTHIA U KOCMHUYSCKOTO
MPOCTPAHCTBA, PAAUOU3TYICHUS TPOMBIIIICHHBIX YCTAHOBOK 1 T.4. Crona
K¢ OTHOCATCS TIOMCXH, CO3aBACMBIC COOCTBCHHBIMH IITyMaMH TIPHEMHBIX
YCTPOWCTB, U B3AUMHBIC TIOMEXU PAIUOCPEACTB, pabOTAIOMIMX HA OMH3KUX
WJIH COBMAAAOIIUX YaCTOTAX.

OpraHu30BaHHBIC IOMEXHU CO3AAIOTCS CIICIUAIBHBIMH CPCACTBAMH
npeaHasHadeHHbIME Juis ogasicaus POC. B nanpHelinem paccMaTpuBa-
FOTCSl XaPAKTEPUCTHKHU TOJBKO OPTaHU30BAHHBIX TIOMEX, CIIOCOOBI UX pea-
auzanud, 3(QHEKTUBHOCTh BO3ACHCTBHUS HA PA3THYHBIC KAHABI TOJABIISC-
mbrx POC.

Ilo BuAY cpencTB CO3MAHMUS MOMEX PA3THYAIOT AKTHUBHBIC U MTACCHBHBIC
TTOMEXH.

AKTHBHBIC TOMEXH CO3JAFOTCS MEPEIATINKAMHE [TOMEX U U3TYUAROTCS
B Ty 00/1aCTh MPOCTPAHCTBA, T[S AUCIOLUPYIOTCs moaassembie POC.

IMaccuBHbic moMexu (OPMHUPYIOTCS 3a CUET OTPAKCHUS 30HIUPYIO-
UX CUrHANOB MogaBasieMbix POC OT UCKYCCTBEHHO CO34aBAaCMbIX OTpa-
sKaTenel, Hampumep o01akoB aunoiapHbIX oTpaxarenaci OO (puc.5.1),
M3MCHCHHUSI CBOWCTB CPCIBl PACIPOCTPAHCHHUS PATUOBOIH, YMCHBIICHHS
3¢ (}eKTUBHON  MOBEPXHOCTH  PACCESHHS
(OI1P) 0OBEKTOB 3aIUTHI H T.I1.

[To xapaxtepy (3¢ dexTy) BozachHcTBHS
MTOMEXH PA3ACIAIOT HA MACKHPYIOIINE, HMH-
TUPYIOIIHUE U MTOJAB/ISIOINC.

Mackupyromupe MOMEXH YXYALIAKT Xa-
PTC PaKTCPUCTHKH MPHEMHBIX YCTPOHCTB MOJaB-
asiembrx POC, cozgaror Ha 3KpaHax WHIHKA-

Puc 5.1 opMupoEaHHe NacCHEHEIX TOpPOB MEIIAOMUH (bOH: KOTOprfI 3JHAUU-
romes TENBHO 3aTPYAHSICT WIH MOJHOCTHEO HCKITFO-

4aeT OOHAPYKCHHUE W PACIO3HABAHUC OOBCKTOB, BBIACICHHUE MOJIC3HBIX
CUTHAJIOB, OTPAKEHHBIX OT LICNCH, HE MO3BOMSIOT H3MEPUTH ¢ HEOOXOIH-
MOW TOYHOCTBIO MAPAMETPBI CUTHAJIOB, HECYINHUX HH(OPMAIIUIO O COCTOS-
HUU TeAcH (MPOCTPAHCTBCHHOM TOMOKCHHUM, TMapaMeTpax IBWIKCHHSI U
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1.4.). Mcrone3yst TCPMUHONOTUIO TCOPUH OOHAPYKCHHSI, MOYKHO CKa3aTh,
YTO BEPOSATHOCTH MPABUIBHOIO OOHAPY:KCHUS MPH ACHCTBUHA MACKUPYIO-
IIUX MOMEX MOXKET OBITh CHIDKCHA MPAKTHUSCKH 10 Hymst. C yBEnHUCHHEM
MOIIHOCTH MOMEX UX MACKHPYIOIIEE ACHCTBHE BO3PACTaCT.

Nmutupyromue (ae3uHGOpMUPYIOIINE) MOMEXH CO3MAI0T HA BXOIC MO-
masasiemort POC curHamsl, MOZOOHBIC MOJC3HBIM, HO HMMCIOIOUC JTOKHBIC
3HAUCHUS HEKOTOPHIX HH(OPMAIMOHHBIX MAPAMETPOB. ITO MPUBOIUT K
MOTEPE HYACTH MONC3HOH MH(OPMALIMK, CHUKACT MPOMYCKHYIO CIIOCO0-
HOCTh TOJABJSIEMON CHUCTEMBI, BBOAUT B 3a0Iy:KACHHUC OMEPATOPOB, YBE-
JAUYUBACT BEPOSTHOCTh OIIMOKH B BUJC JIOKHOHW TPEBOTH, MPUOIIKAS €€ K
CAMHHUIIC.

JeiicTBHE MOAABIIAIOUINX MOMEX OCHOBAHO HA TOM, YTO YCHJIUTC/IBHBIC
TPaKTHl pPeaJbHBIX MPHEMHHUKOB POC HMEIOT OrpaHUYCHHBIA AMHAMUYC-
CKU JUAma30H BXOTHBIX CHTHAIO0B. I103TOMY MOKHO €O34aTh HEKOTOPOS
3HAYCHUE MOIIHOCTH MOMEXOBOro curHana Ha Bxoae PIC, mpu xortopom
MPUEMHBIC KAHAIBI TEPSIOT BO3MOKHOCTh BBITIOJIHITh CBOM (DYHKI[HH I10
BBIACICHUIO MONe3HON uHbpopMaimu. OCOOCHHO CHIBHO MEPErpyKarTCs
nocaenuue kackamel YIIY, paOGouast TOUka KOTOPBIX MPH BO3ACHCTBHH
MOIITHON MOMEXU BBIXOAUT 3a MPEAESIbl JUHEWMHOr0 Y4acTKa aMIUTUTYIHOU
XaPAKTCPUCTUKHU U TIOJC3HBIA CHUTHAJ MOJABISCTCS MOMEXOH. Y MPOIICHO
JCHCTBUC MOJAB/ISIOMINX MOMEX MOKA3aHO HA puc.5.2, HA KOTOPOM MPUBE-
JCHBI AMIUTATY/IHAS XapaKTEPHCTHKA MPHEMHHKA (a) M BPEMCHHBIC IHa-
rpaMMbl CHTHAJIOB Ha €ro Bxoae (0) u Beixoae (B). Jmst HarmsaHocTH mpO-
HCXOASIIUX MPOLIECCOB AMAarpaMMa BXOAHBIX CUTHAIOB (0) MOBEPHYTA Ha
90° 1o 4acoBO# CTPEIIKE.

B unrepBane spemenu ot 0 10 /; HA BXOAC ACHCTBYET MONC3HBIN CHUIr-
Han, pabouas touka (p.T.1) HaxoaUTCsA HA CEpeIUHE THHEHHOTO Y4aCTKa
AMITITYTHOW XaPaKTCPUCTHUKU, MICPETPY3KH NPUEMHUKA HET W CHUTHAI C
BBIXO/A MPUEMHHUKA HCIOAB3YETCS B mociaeayiommx yerporcteax PIC,
Hampumep, Uit HOpMUPOBAHUS OTMETKH LICTH HA HKPAHE WHAMKATOpPA 00-
3opHOi paauonokanmonnoi cranuuu (PJIC) wmu mast cozmanust yopas-
JSIFOIIAX CHTHAIOB B CHCTEME PAAHO3ICKTPOHHOTO CIICKCHHS 3a LICBIO.

B HHTCPBAJIC OT /1 A0 f; HA BXOJ MOCTYNACT AAAUTHBHAS CMCECh IIOJIC3-
HOTO CHTHAJA M MOIIHOW MOMEXH, MPUEMHHUK IMEPErpy:KacTcs, padodas
Touka (p.T.2) mepeMemactcs B HETHHCHHYIO 00nacTh aMILTUTYIHOH Xa-
PAKTCPUCTHKH U HA BBIXOAC NMPUEMHUKA MOJC3HBIH CHUTHAT OTCYTCTBYET.
ITO MOKET MPUBECTH K TOMY, UTO UCUCIHET OTMETKA LICIHA HA SKPAHE HH-
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nukatopa o63opHod PJIC vy cnemsimas cucreMa M3 PeKHMa COMPOBOXK-
JEHUs MEPEUIET B PEKUM TIOUCKA.

Uiz pT.2 ek

R e —

pT.l !

|
I
: I
| 1
1
a) : : i
1 t

Puc 5.2 BozgedcTeue nonaen AWMy NOMEX HA NPMEMHOE YCTPOACTEC.

Ilo TakTHYeCKOMY HCTIOMB30BAHUIO TIOMCXHU PA3ACIIIOT HA TIOMCXH Ca-
MOMPHUKPHITAS W MOMEXH CO3JaBACMBIC AT TPYITIIOBOM 3aIIUTHL.

B mepBoMm cayuae, koraa atakyromas Wi atakyemas uenb L cama He-
CET MCTOYHHK MOMEX S, PCATU3yeTCs TaK HA3bIBACMAs WHIMBHIYATbHAS
3amuTa o0nsekTa (puc.5.3).

Bo BTOpOM Ciiydyae HCTOUHMK MOMEX S, YCTAHABIMBAKOT HA OTACIBHOM
nocranosinuke momex [, koTopeiii BKIKOUAOT B COCTAB OOCBOM TPYIIIIBL
JUTSL OCYIIECTBJICHUSI TPYIIOBOM 3amuThl 00bekToB (puc.5.4). Yacro mo-

Puc.8.3 MHguendyansHana
3ALLMTA LENH.

CTAaHOBINMK MOMEX OappaskHpyeT BAOJb JIMHUHU (PpoHTA 3a mpeaeiamMu J1o-
caraemoctn cpeacts [I1BO u co3maér Tak Ha3pBacMyIO «3aKOPIOHHYIO»
MOMEXY. ITO B 3HAYUTCIPHOU CTCIICHU MOBHIIIACT YKUBYYCCTh CPEACTB 3a-
LIHTHL.

ITo nmepexpsITHIO TaACTOTHOTO AMAITa30HA TIOMEXH Pa3AeAioT HA 3arpa-
JUTETbHBIC U TIPULIEIBHEIC.

Puc5.4 Tpynnoeaa salluta Lensi.
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3ana,Z[I/ITCHbeIC IIOMCXHU UMCHKOT H.II/IpOKI/II\/'I CIICKTP 4aCTOT, BO MHOT'O
a3 NPEBBIIAKIIHN NONOCY NPOMYCKAHUS MOJABIIEMOT0 NPUEMHHKA
(puc.5.5)
AF, >> Afop, 3.1
rae Al — CEKTpP 9acTOT MOMEXOBOTO CHTHAMA; A f, — IIOJI0Ca MPO-
nyCKaHUA TOAABIISICMOIO HpI/IéMHI/IKa.
HOMeXaMI/I TAKOro THUIIA MOXKHO

5 LFn 2> &y HoAaBIATH Heckonbko PTC, pabo-
! ! TAOIUX HA OJU3KUX YacTOTax U
! : JTUCTOLIUPOBAHHBIX B OMTHOM paii-
| :f . ! :f . oHe. Jl1g co3maHms TaKUX MTOMEX
— 1 : ! 2 - f JOCTATOYHO 3HATH JIUIIb MPHOIH-
—59{ O pe— —}:.fi\.fnpzlle:— JKEHHO AMANA30HBI PA00YUX YaCTOT
: AFn | noxassteMbrx PTC, u mostomy pas-

BEABIBATE/IbHAS ATIAPaTypa,
PucH.5 3ampafgurentHas noMexa. VIaBIAIOWAs EPEIaTIHKAMH [0~
MeX, OYJET OTHOCHUTETIBHO MPOCTOH.

K Hemoctatkam 3arpaAuTeNbHBIX MTOMEX MOXKHO OTHECTH MAJYIO 3(-
(hbCKTHBHOCTH HMCITOJIb30BAHUS SHEPTHH MEPSAATINKA TIOMEX, TAK KAK JIUIIIb
HE3HAYUTESIBHAS OIS MOIIHOCTU MEPEIATUNKA MOMAJACT HA BXO MPUEM-
Huka nmogasiasiemort PTC. Jra momst npuONM3UTENbHO paBHA OTHOUICHUID
MONOCH! MPOIYCKAHUS NPUEMHHUKA Afy, K IIHPUHE CIEKTPa MOMEXOBOTO
curnana AF;,

A I Al =gq. (5.2)

C y4&ToM 3TOr0 COOTHOIICHHUS MOYKHO OMPEACIUTD IIOTHOCTh MMOTOKA

MOIIHOCTH MTOMEXOBOTO CUTHAMA HA BXO/¢ npuéMHuKa noaasisemoin PTC
I, =kD3:q, (5.3)

rae k — k03 (PUIHEHT NPOIOPLHOHATEHOCTH, I — SHEPTCTHUCCKHH MO-
TCHIHA CTAHLIMK TIOMEX

91 = P G (5.4)
rae Py — MOIIHOCTE niepeaaTyuka noMex; (o, — KO3QGUIUCHT YCHUITCHUS
Mepeaarome aHTEHHBI.
IMoxacragass 3nauenue g u3 (5.2) B (5.3), momyaum

2. A
= k“—f“p. (5.5)
AF‘l'[
OrHolIeHuE
O, /AF, =S, (5.6)
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Ha3bBIBAKOT CHGKTpaJ'IbHOI\/'I IINTOTHOCTBIO MOIMHOCTH NMOMCXOBBIX CHUTHAJIOB H

BhIpaxkaroT B [Br / MI'1].
PaccmoTpuM THOOBOI TIpUMED.

Ecmu Ppy=10°Br; Gu=10; AF,=10°MI'u; to

P G

Jus

S

AFn

= 10 Br/MIm.

[Ipu cozpanun momex HEOOXOAMMO, YTOOBI CIIEKTPATIbHAS ILUIOTHOCTD
MOIHOCTH ObIj1a A0CTATOYHOM Aist () (PEeKTHBHOTO HApPYIICHHUS PabOTOCIO-
coonoctu moxgasasiemoli PTC. Oco0eHHO 3TO BaskKHO IPH CO3MAHUH MAC-
KHPYIOIIUX NOMEX. B CBf3M ¢ 3THM B CTAaHLMHU MOMEX HEOOXOANMO UMETh
MOIIHBIA MTEPEAATIHK, YTO 3HAYUTCIBPHO YBETIHMUUBACT Macca — rabapUTHBIC
xapakrepuctuku cpeacts PIIJl. Otu obcrosTenscTBa MPUBOIAT K TOMY,
YTO TAKHE MOMEXH CO3JAIOTCH IS OCYIICCTBICHHS TPYMIIOBOH 3alMUTHI,
korga cpeacrsa PITJ] pasMemaror Ha cCenHMaNbHBIX JIETATEIBHBIX arlapa-

Tax - IOCTAHOBIIHUKAX ITOMCX.

[NpunenpHBIC TOMEXH UMCIOT OTHOCHTEIIBHO V3KHH CIICKTP YacToT, CO-
HU3MEPUMBIH C TIOTOCOH MPONYCKaHUS MOJABISICMOro yerpoictea (puc.5.6)

AL, = Afyp.

Cpeansas 4acToTra CICKTpa Io-
MCXOBOTO CHrHAIA JOUKHA IIPH-
MCPHO COBIAJaTh C HECYINCH Hac-
torod momasigemoii PTC. B stom
cllydac MOLIHOCTh  IEPCAATIHKA
OPpULC/IbHBIX TIOMCX UCIIOIB3YCTCA
0osnee 3¢ dexkTHBHO, HO HEOOXOAH-
MO TOYHO 3HATh HECYLIVIO YaCTOTY
nogasisiemoit PTC. Dto yenoxaser
CHUCTEMY YIPABJICHUA CTaHUUEH MO-

5 A= B

(5.7)

Puch B MpuyeneHan nomexa.

MEX M TpPeOyeT MPHUMCHEHHS BBICOKOYACTOTHBIX I'CHEPATOPOB C OBICTpOU
TIEPECTPOIKOM HECYINIEH YacTOTHl B IMHPOKOM guarnaszone. Kpome toro, m3
puC.5.6 BHIHO, YTO OAHOBPEMEHHOE CO3MAHHME IOMEX BO3MOXKHO TOJIBKO

oxnoii PTC.
Paccmotpum mpumep.

st mosydeHMsE CIICKTPAIBHOM MIOTHOCTH MOIHOCTH S; = 10 Bt/

MTI'n, mpu Gy =10 u AF; = Afyp, =5 MI'm Tpebyercs nMeTh mepeaTink

MOITHOCTBIO
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S AF,
m — —  — 2 Br
G T

B npeapiaymem npumepe npyu UCHONB30BAaHUN OMEX 3arpaJUTEIbHOTO
THIA I CO3JAHHUS TAKOH JKE CIICKTPATbHON IJIOTHOCTH MOIIHOCTH, B IpE-
JIeNax TMOJ0CH MPOMYCKAHUS MOJABISCMOr0 MPUEMHHKA, HEOOXOIUM ObLI
nepeaaruuk B 200 pas mormaee.

Tak kak mpu OJHOH M TOM K€ CHEKTPATBHOW IUTOTHOCTH MOITHOCTH
MOMEXOBBIX CHTHATIOB IPH CO3JAHHH IMPULCIBHBIX OMEX MOXKHO TONY-
YUTh 3HAYUTCIPHO MECHBIIME Macca — rabapUTHBIC XapaKTCPUCTHKH AaIla-
paTypel IO CPABHCHHUIO C peamu3alyci 3arpaIuTeibHBIX IMOMEX, TO TAKHE
MOMEXHU YaIle BCErO UCMONB3VIOTCS IS WHAWBUAVAILHON 3allUThHl JCTa-
TEIBHBIX AMIapaToB.

[To BHAY H3nMy4YeHHs TOMEXH OBIBAIOT HEMIPEPBIBHBIC H UMITYIILCHBIC.

HenpepriBabie mOMEXH MPEACTABISIOT COOOM BBICOKOYACTOTHBIE HeE-
MPEPBIBHBIE KOJICOAHHS MOAYIHPOBAHHbIE IO AMILIHTYIC, YacTOTE WK da-
3e. MHOrma uCmonb3yroT OJHOBPEMEHHO AMILTUTYAHYIO U YIJIOBYIO (uac-
TOTHYIO WK (a30BYI0) MOOY/IILHN. B COOTBETCTBUH ¢ BHIAOM MOXYISLIMH
Pa3IHYAOT aMIUTUTYIHO — MOAYIHpoBaHHbIe (AM), 4acTOTHO — MOIYIH-
poBansbic (UM) win aMIyinTyJHO — YaCTOTHO — MOAyupoBanHbie (AUM)
noMexu. B kauecTBe MOAYIHPYIOIIErO HANPSHKEHUS MOXKET UCTIONb30BATh-
¢4 W HampsbkeHHE 1yMa. B aToM ciayuae peanu3yroTcs HEMpEphIBHBIC ITY-
MOBBIC TOMEXH.

NMnynbcHEIC TIOMEXH CO3JAIOTCS B BHIAC CEPUU HEMOXYTHPOBAHHBIX
WM MOAYJIUPOBAHHBIX BHICOKOYACTOTHBRIX HMITYIbCOB.

OcobeHHOCTU TakKTUKM NpuMeHeHnsa cpencte P

VYIpaBicHUE PaKETHBIM U CTBOIBHBIM OPYKHEM, KaK MPABHIIO, OCYILC-
CTBJIICTCS MHOTO(YHKIIHOHAIBHEIMH PATUOTCXHUYECKHUMH KOMILTICKCAMH,
B KOTOPHIC BXOIAT CUCTEMBI 0030pa U neneykazanus, PJIC conposoxkaeHus
HeIel 10 HAIPABICHUIO, IO JATBHOCTH, IO CKOPOCTH, PAIHOTEXHUUECKHE
cucteMsbl nepenadn uHdopmanun (Hampumep komanxa) u ap. [lostomy pa-
JUOMOJABICHHE TAKHX KOMIUICKCOB TAKXKE JOMKHO HOCHTh KOMITJICKCHBIH
XapakTep M BO3ACHCTBOBATh HA PA3TMYHBIC CHCTEMBI U KAHAIBI, HONHO-
CTBIO MTOJABISS UX HIH CHIDKASA 3P (EKTHBHOCTD ACHCTBUS 3THX CHUCTEM U
KaHAJIOB [0 33JaHHOTO YPOBHSL.
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Taktuxa npumvenenus cpeacts PITJl nomkHa ObITE pazHas HA pasiud-
HBIX JTanax (PyHKIMOHMPOBaHUA KOMIUICKca yrpaeneHus. [IpumvepHyro
MOCICAOBATENBFHOCTD TANOB PAUONONABICHUS MOKHO MPEIACTABUTH CIIC-
JYIOIUM 00pazoM:

* B mepByio ouepenpr HEOOXOIUMO AC30PHCHTHPOBATE U MOAABHTH
CHCTEMBI JATBHEr0 OOHAPYKCHHS U LIETCPACIPEICTICHHUS.

» Hanee nyxuo noxasute PJIC conposoxacnus neicit u PJIC compo-
BOXKACHUS YIIPABIEMOTO OPYXKHS KOMaHIHOTO MYHKTA, IPCIOTBPATHB TEM
CaMbIM TYCK PaKeTHl WM CTPENbOY 3CHUTHOTO ApTHIUICPUHCKOIO KOM-
mekca (3AK).

* Ecnu myck cocrosincs HEoOX0AUMO BO3ACHCTBOBaTh HA OOPTOBBIC
cucremsl paguoymnpasicaus (I'CH — ronoeky camoHaBeacHUs, TPUEMHHUK
KPJI — xoMaHAHOH paariolMHUM U T.A.) i OOCCIICUCHHS CPhIBA COIPOBO-
JKACHHS, TIOTEPH LN, NCPCHALCTHBAHNS HA JIOXKHBIC LICTH, JTOBYIIKH.

* Ecnm cucrema ynpaBicHUsA 00ECIICUMBACT HABCACHUC OPYXKHS HA
LIENb, HYXKHO BO3ACHCTBOBATh HA CHCTEMY MOAPBIBA OOCBOM yacTu B 0€30-
MACHOH TS 3aIMUIIAEMOro 00BEKTA 30HE.

Hnsa Toro, 4toObl peann3oBaTh TaKYH IOCICAOBATCIBHOCTh 3TAIOB
BKITIOUCHHS pa3nuuHex cpeacts PIIJ, cuctemsl 3alyThl JOTKHBI HIMETh B
CBOEM COCTAaBE COOTBETCTBYIOIINE CPCACTBA PAIHOTCXHHUYCCKOH Pa3BEIKU
Y aHA/IN3a TIOJYICHHON HH(pOpMAIHH.

AddexrusHocts PI1J] B CHIBHON CTEMEHH 3ABUCUT OT OOIIMX MEP MO
CHIDKCHMIO VA3BHMOCTH 3aIIUINACMBIX 00OBEKTOB CHHIKCHUE VPOBHEH cOD-
CTBEHHBIX PO ¥ TCILUIOM3IYUCHHIL, BPCMCHHO'C OrDAaHHUCHHC PaGOTHI
H3IYYAIOLIMX CHCTEM, YMEHbIICHHUE 3((EKTHUBHON MOBEPXHOCTH pacces-
Hus neneil u T.4. K 3TiM ke MepaM OTHOCHTCS ONPEACTICHUE ONTHMANb-
HBIX MOMCHTOB BKTOUcHU: cpeacts PITJL

Ecnu mepenatanku momex OyAay BKIIOUCHBI  CIUIIKOM PaHO, TO CHT-
HaTbl moMexu MoryT ObiTh 0OHapykeHsl noaasmsieMoil PTC no Toro, kak
OHA HAYHET MPHHUMATH CHUTHABI CBOCTO MEPCIATYHKA, OTPAXKEHHBIC OT
3aMUIIACMOr0 O0BEKTA. DTO OOBACHICTCS TEM, YTO MOIIHOCTH IPSMOTO
CHUTHANA NIepeJaTInKa MOMEX Ha OOMBIINX JATBHOCTAX OYACT 3HAYUTEIBHO
MPEBHIIIATE MOIIHOCTh CHTHANA, OTPKEHHOro oT umeiau. B stom cnyuae
JATBHOCTh OOHAPYKCHUS 3AIMUIACMOr0 00bEKTa MOKET OBITh 3HAUUTEIb-
HO YBCTHYCHA W Y 3BCHTYAJTBHOT'O MPOTUBHUKA MOSBIACTCSA JOMOTHUTEb-
HOC BPEMsI TSI IPUHATHS KOHTPMED.

3anazgeiBanue BKIroucHUs cpeacts PILJI moxker mpusecTs Kk TOMy, 9TO
MOJABJIICMAs CHUCTEMA YCIEET UCTIONb30BATh CBOU BO3MOKHOCTH O O0HA-
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PYXKCHHIO LICTH, ONPEIOCICHHIO MapaMeTPOB JBHIKCHHS 3aIHIIACMOTO
00BEKTA U 3aXBATHTh LICTb HA YCTOWYMBOE COMPOBOKACHHUC.

B cBi3HM ¢ 5THM CYIIECTBYET ONTUMANBHBIA HHTCPBANl JATBHOCTCH, B
mpeaenax Koroporo HeodxoamMo Bkmovarh cpeactea PIIJl. Ortot munHTEp-
Ban cocrasiseT nmpumMepHo (1,2 — 1.3)R e, TAC Ryue — MAKCHMATBHAS
JAIIBHOCTh JCHUCTBHSA ITONABISICMOI CUCTEMEI.

OcuoeubiM kputepueM 3¢dexrnBroct PIIJ] sBnsercs coxpancHue
samuiaemMoro oobekra. Takas oueHka 3(PHEKTUBHOCTH MOKET OBITh CIC-
JaHA TOJNBKO MOCTIC 3aBEPLICHHUS OOCBOU OIMEPALIMH M AHATH3A BBINOIHECH-
HbIX AericTBui. OIHAKO, ¥ BO BPEMs MTPOBEACHHS OOCBOH OMEpaIiuu HYKHO
ocyIecTBIATh OLeHKY s dekruBroctu PI1J] B peambHOM BpeMEHH, ITOOBI
OICPATUBHO aJANTHPOBATh XAPAKTCPUCTUKH CHIHAIOB MEPEAATINKOB IMO-
MEX K HM3MCHSIOIICHCS 00CTaHOBKE. /st 3TOro HEOOXOAMMO OCYIIECTB-
JATh HETIPEPBIBHBIA KOHTPOIb 3a padoror obmyuaromux PTC, t.e. mpouns-
BOJUTH MPUEM CHUTHANOB OOMYUYCHHS BO BpeMs PalOTHl MEPEAATIUKOB I0-
MEX H IO PEAKLUHU HOAABISEMBIX CHCTEM ONPEACTIATh MOMCHTBI H3MCHEHUS
PEKUMOB HX pabOTHI.

WNudopmauns, nmomydeHHas NpH NPUEME CHUTHAJTOB BO BpeMs paboThI
MEPEIATINKOB TTOMEX, MOXKET ObITh HCITONB30BAHA TS MOBBIICHUS UX 3(-
(PEeKTHBHOCTH 32 CUET CACAYIOMNX MeEp:

1) OcyiecTeieHue 6oaee TOYHOH HACTPOHKH MEPeIaTINKOB IOMEX IO
YacTOTE U 0 HATIPABICHUIO U3TYUCHHUSL.

2) BxiroueHHE NEPEAATIYMKOB MOMEX TONBKO BO BpeMs paboThl 00y-
yaromux PTC.

3) He pearupoBaHue Ha CHUTHAIBI OOMYYCHUS HE MOAJICKALINE MOAAB-
JICHUIO (HAIpuMep, Ha IPHHATHIC AaHATN3ATOPOM OOTYUCHHS CUTHAIBI, Yac-
TOTa KOTOPBIX JICKHUT 32 HPEACIaMHU JUANA30HA YaCTOT MEPEAATINKOB IO-
MEX).

4) OOHapyKCHHE HOBBIX CHUTHAJOB OOIYUYCHHS BO BPEMS H3ITYUCHUS
MOMEX.

5) IocTosHHas MOACTPONKA MAapPaMETPOB CHTHATIOB MOMEX B COOTBET-
CTBHH C U3MCHEHUSIMH NAPAMETPOB CUTHAJIOB OOTYUCHHSL.

Peamuzamus npuéma Bo BpeMs pabOTHl MEPEAATUUKOB MOMEX MOMKET
OBITh OCYIIECTBIICHA MHOTHMH criocobamu. Hanbombiee pacnpocTpaHeHue
MOTYYMIM CICAYIOINE CIOCOOHI:

1) OGecneucHue HAAEKHON PA3BI3KA MEKAY MPUEMHON U MEpeaaro-
el aHTCHHAMM, MO3BONSIOMICH OCYINECTBILITh NPUEM U Tepeaady OXHO-
BPEMEHHO.
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Uro0Bl MOMTYyYHTh MAKCHMAJBHYIO Pa3BI3Ky, HCIOIb3YIOT CaMBIC pas-
HOOOpa3HBIE METOBI: PACHONIATAIOT AHTCHHBI HA BO3MOXKHO OOIBIIEM pac-
CTOSIHUM JPYT OT APYra, WCHONB3VIOT KOHCTPYKTHUBHBIC 3JIEMCHTHI JICTa-
TEIBPHOTO anmapara B KauyeCTBE JKpaHA, CTABAT HACTPOCHHBIC W IOTJIO-
MIAOLINE SKPAHBl MEXKIY AHTCHHAMH, HCIONB3VIOT KPYTrOBYIO MOJSPH3a-
LU0 C BPALICHUEM B MPOTHUBOMOIOXKHBIC CTOPOHBI Y MPHEMHOM U mepe-
JAIOIICH aHTCHH, HCIONB3YIOT AaHTCHHBI C BBICOKHM KO3 (HUIIUCHTOM Ha-
MpaBlIcHHOrO AciictBus u T.4. Ecmu passsaska mexay aHTCHHAMH HE 00ec-
MEYUBACT TOTO VPOBHA, KOTJAa BO3MOMKCH HEMPEPBIBHEIN MPHEM CHTHAIIOB
OOJIVUCHHS, TO JOMOIHUTEIBHO MPOU3BOIAT MEPHUOIMUECKOEC BHIKITIOUCHHE
WJIH OTCTPOHKY MEPEAATINKA MOMEX M0 4acToTe (cnocodwl 2 u 3).

2) BrIkmroueHHE HepeJaTIrKa MOMEX Ha OYCHb KOPOTKHE HHTCPBAJEI,
BO BpeMs KOTOPBIX MPOU3BOIUTCS PHUEM curHanos nogasmssemoii PTC.

[lay3bl B H3NYYECHUH NOMEX JOJDKHBI OBITh KaK MOYKHO MEHBIIE, YTOOBI
3alUINAcMEIC  OOBEKTH HE OBLTH OOHApY-
JKeHsl (puc.5.7).

P T2
1
' - 3HaucHus K03 PULIMCHTA 3aMOTHCHUS

T1
g=——, (5.8)
t T+ 712
Puc.5.7¥ BrlkntueHWe nepeqatuea
NoMEx ANA NPMEME CHIHANOE

afnyueHka. nomMex; T,— NCPEAATYMK BBIKIIOUCH, JOJDK-

rae T,— BpeMsa pabOTHl TEPENaTINKA

HBI COCTaBJIATh HE MeHee 0,99,

Caenyer n3derath CTPOroro MEPUOANUSCKOr0 PEKUMA YIIPABJICHHUS TIC-
peAaTYMKaMHU MOMEX /i1 KOHTPOJs 3a padoroit mogasmsiemoit PTC mo-
CKOJIBKY TaKOW PEKUM MO3BOJSICT CUHXPOHHU3UPOBaTh padoty PTC ¢ nay-
3aMH B H3TYUCHHH TTOMCXH.

3) KparkospeMeHHas oTCTpOiika ne- An
peaaTInKa Mo 9acTOTe, BO BPEMS KOTOPOH Mn
MPOU3BOANUTCA MPUEM CHTHAJIOB HA YaCTO-
1¢ obnyuaromeii PTC.

4) KomrmeHcaiusi CHTHAIOB TIOMEXH B R

npuéMHOM TpaxTe cucteMsr PTIJL. Sm
Kommencanms ocHOBaHA Ha Pa3IMINU

CIICKTPOB CHUTHAJIOB OOJIYUCHHS U TOME- Mo k— Kmn |—=

XOBBIX CHTHAIOB. Peammzarusa crocoba Anp

KOMIICHCAITUH IMOKa3aHa Ha pI/IC.S.S. Puc5.8 KoMneHcaUMA NOMexoEklx

CHMHAanoe Ha exone I'IpHéMHHKa.
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Yacte MomHocTH nepeaarunka nomex I, mogaéres yepes daszopparua-
teae OB B xomnercarop KMII, Brarou¢HHBIN Ha BXOAc mpuéMmauka Ilp.
[Tpu cooTBETCTBYIOMIECH HACTPOWKE MO AMILTUTYAC | IO (a3e OCyLIeCTBI-
eTCA KOMITCHCALIUS YacTH SHEPTHH MOMEXOBOTO CHIHAna Sy, MPOHHUKAXO-
IIETO B MPUEMHYIO AaHTECHHY Ay, U3 IEPEAAOIEH aHTEHHBI A, DTOT METO
o0ecreunBacT Xopouee NOJABICHUE MOMEXU MPH HE3HAYUTEIBHBIX MOTE-
psax momnHocTH curnana nogasmsemort PTC. Ilpu peanusanuu 31oro MeTo-
Ja BKHO OOCCIICUHUTD JKECTKHH MOHTaXK aHTCHH C KOHCTPYKLHMEH HOCHTE-
T, TaK KaK M3MEHEHHE OTHOCHTEIBHOTO TIONOKEHHS aHTCHH B PE3YIIbTATE
JBUXKCHHS HOCHTENS B MPOCTPAHCTBE (BUOpALMK, Pa3BOPOTH U T.JA.) MO-
JKET TPUBECTH K HEYCTPAaHUMOMY (ha30BOMY PacCOTTIACOBAHHIO H YXYALIC-
HUIO pabOThl KOMIICHCATOPA.

5) ®unbrpanys NOMEXH B IPUEMHOM KaHATC.

OunpTpauns OCYIIECTBIETCS € MOMOINBIO PEKEKTOpHOro (puiabtpa,
HACTPaWBacMOro Ha LEHTPATBHYIO YAaCTOTY CIEKTPA CHTHAJA MEPENaTINKa
ITOMEX, KOTOpas AOJDKHA COBIIAATh CO CPEIHEH YaCTOTOH CIIEKTPA CHrHAIa
mogasasiemoli PTC. CrpykrypHas cxeMa CTaHIMHU MOMEX ¢ (PUIbTPALIUCH
ITOMEXOBBIX CHT'HAJIOB NIPUBEJeHA Ha prc.5.9.

Curnaner nepegatanka momex I1; uepes kommyrarop K1 mocrymaror Ha
MEPEIAOIIYIO aHTCHHY A, M H3MYy4YalOTCSd B HAMPABICHHH MOAABISACMON
PTC. Crextp m3myyaeMoro moMexoBOro CHrHana nokaszan Ha puc.5.10,a.
KommyraTop K2 B 310 BpeMs 3aKpBIT M TOMEXOBBIE CUTHAJIBI HA BXOJ TPH-
émamnka I Ip He mocrymnaror.

| N
M — PO 3 Ki

Ilox BO3mCHCTBHEM YCTPOMCTBA
An yopasneans YY xommyrtatop Kl
—= MEPUOIMYECKH  BMECTO — IPSAMOTO
MOJKITIOUCHUS TIEPEAaTINKa K aH-
Snn

TCHHE MOJAET MOMEXOBBIC CHUTHAJIBI

CRN o ¥Y Ha QaHTEHHY 4Epe3 PEXKEKTOPHBIN
¢unetp PO. OxHOBPEMEHHO OTKPBI-
Baercs kommytarop K2, mogkmodas
Mp — K2 NPUEMHYIO aHTEHHY KO BXOAY IIPH-

€MHUKA, KOTOPBIN NMPUHUMAET CHT-
PucS S CTpykTypHAA CHEMA CTAHUMK NOMEY  HAJTBI MOAABIAEMOI PTC’ nasas
C ¢IH.I'I bTFIELLHEI""I MOMEXOERIX CHTHAN0E. BO3MOKHOCTH HaCTpOI/ITb HepeﬂaT_

YUK TIOMEX U PESKEKTOPHBIN GunbTp Ha yacrory curnana PTC.
Ecnu uenTpampHas 4acToTa MEPeaaTIHKa MOMEX f, ;; HACTPOCHA mpa-
BUJIBHO, TO PEKEKTOPHBIN (I)I/IJ'ILTp BBIPCIKCT B CICKTPC MOMCEXHU AF,, mojo-
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cy gactor Af,, depe3 koTopyro Oyaer OEeCHpensITCTBEHHO MPOXOAUTh CUT-
uHan noxaBisiemont PTC (puc.5.10,6). Ecau curnan PTC ve nosiBiisieTcst B
YACTOTHOU MOJOCE PEKCKLHMH MOMEXH, TO YCTPOHCTBO yrpaBicHuI YY ¢
MOMOIIbIO CUCTEMBI KoMILIekcHoU niepectpoiiku CKII moxcrpansaer npu-
EMHHK, PEKCKTOPHBIH (QUIBTP U LEHTPANBHYIO YaCTOTY MEPEIATYHKa IO
TeX Hop, noka He nossutcs curdan PTC.

B stoM pexuMe H3MTydeHHE MOMEXH MPOXOKACTCS € HEKOTOPHIM
VMCHBIICHHEM MOIIHOCTH, OJHAKO UMEETCS YBEPECHHOCTh B TOM, YTO LICH-
TpanbHasg YacToTa MEPEAATUYNKA MOMEX HACTPOCHA HA YacTOTY MOAABIISC-
moit PTC.

Prn Prn Prg

— - - =

a) famn ) onn
Puc5.10 CnekTpankbHeIE XapakTepuCcTHEM NOMEXOBOM0 CHIHANE.

HenpeprslBHOCTD M3NMYyHEHNS MTOMEXH SBJLIETCA MPEMMYINECTBOM NaH-
HOTO METOJA MEPE METOAOM, IPEAYCMATPUBAIOIIFM TIOJTHOE BBIKITIOUCHHE
ITIOMEXH B OIPEACTEHHBIC HHTEPBAIBI BPEMEHH.

6) Hcnomp3oBaHHE €CTCCTBCHHBIX NAy3 B HM3MYYCHUH ICPEAATIMKA
noMex, (POPMHPYIOIICIO UMIIYJIBCHBIC MOMEXH, T.€. HCIOIb30BAHUC BpE-
MEHHO M Pa3BsI3KH MEXKAY MEpearome u NpuéMHON aHTEHHAMH, KaK 3TO
OCYIIECTBIACTCS B HMITYIbCHBIX PTC.

Takxum obpaszom, mpouece nmpuMeneHus cpeacts PITJL cocrour u3 cre-
JIYIOIAX OCHOBHBIX 3TAIlOB!

+ TlonyueHue U OLICHKA PaTUOTEXHHYCCKOH 0OCTAHOBKH.
+ Bribop Hanbonee ontumansHex criocobos PIT/L

» CBOCBPEMCHHAS PECATH3ALUS BHIOPAHHBIX CIIOCOOO0B.

* Ouenka >ddexrusHocTa npumenenus PIT],

HdanbHoOCTb pencrBusa akTuBHbIX cuctem Pl

HansHocth aeticteust cucreM PI1J] 3aBucut or MHOrux ¢axrTopos, B
TOM YHCIIE OT MOIIHOCTH IOMXOBBIX NMEPEAATUNKOB M PaJHOTIEPEIAIOIINX
yerpoiicts nogasisgeMbx PTC, xapakTepuCTHK X aHTCHHBIX CUCTEM, YyB-
CTBHUTEIBHOCTU IMPUEMHBIX YCTPOUCTB, YCIOBHM PACHpPOCTPAHEHUS 3JIEK-
TPOMArHUTHBIX BOJMH, BUAOB M3MYYCHUS, JTHHBI pad0oUueii BOTHBI, CIIOCOOOB
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00paboTKH CHIHANOB, CHOCOOOB MOMEXO3AIMUTHl U AP.YUYecTh BCE MEpe-
YUCICHHBIC (DAKTOPBI YPEIBHIYANHO TPYIHO U MMOITOMY JAJIBHOCTh MOJAB-
acaus PTC u HeoOxoaumast as 3toro MoinHocth cpeacts PIIJL ompene-
JSIIOT IO YCPEAHEHHBIM TTapaMEeTpam.

PanuosaekTpoHHBIC CPEACTBA MOTYT OBITh MOAABJICHBI CPCACTBAMH
PITJl Tonpko B TOM Ciiydac, KOTJa OTHOMICHHUC MOIMHOCTH MOMCXH, TOMa-
JAIOIICH B MOJIOCY MPOITYCKAHUS MPUEMHHUKA, K MOIIHOCTH MOJIC3HOTO CHUT-
HajIa MPEBBIINACT HEKOTOPOS MUHUMAIPHO HEOOXOMMMOS 3HAUCHHUES, XapakK-
TCPHOE AJTsl JAHHOTO BHAA MOMEXH M CHTHANA. JTO OTHOIICHHE HA3BIBAIOT
KO3 PHULIUCHTOM MOAABICHHUS

K =" (5.9)

¢ /px mun

Kosddumment nomasacaus K, paBeH MHHHUMAIBHOMY OTHOIICHUIO
MOIITHOCTH MOMEXH P, K MOIHOCTH MOJC3HOrO CHrHajga P, Ha BXOAE Io-
masasiemort PTC, mpu KOTOPOM BEPOSITHOCTH BBITIOHCHHS BO3JIOKECHHBIX
HA CUCTEMY 33Ja4 CHIKACTCS 10 33 JaHHOU BCIHUYHHBI,

Brmmonnaemeie PTC 3amaum 3aBHCAT OT €€ HAa3HAUYEHHSI. JTO MOMKET
ObITh CHHIKCHHUC JANBHOCTH OOHAPY)KCHH LICTCH, JAaTbHOCTH 3aXBarta Lie-
JCh Ha COMPOBOXKIACHHUE, YBCIMUCHHE OIMHOOK COMPOBOKIACHUS IICACH IO
VYIJIOBBIM KOOPIUHATAM, [0 JATBHOCTH, IO CKOPOCTH U T 1.

0003HaYNM TPOU3BOIBPHOC OTHOIICHHUE MOIMHOCTH MOMEXH K MOIIHO-
CTH MOJIC3HOTO CHUTHAjA Ha BXxojae nogasisgemon PTC

P, /P .=k (5.10)

IMomexa cumraercs 3ddexruHol, korma £ > K. Yem mensbine K, tem
MPH MPOYHX PaBHBIX ycnoBudax jgerde nogasutsk PTC momexoi. [Ipoctpan-
CTBO, B MPEASIax KOToporo k> Ki;, HassiBaeTcs 3oHom noaasicHus PTC, a
mpu k < K, — 30HOI HenogasicHus (30HOH HEIDPEKTHBHOCTH MOMEX).
I'panura 3THX 30H NPOXOAUT HA YPOBHE, Koraa k = K.

Ecnu 3agan k03¢ UIHCHT TOAABICHUS, TO MOKHO OMPEACITUTh 30HY
MOJABJACHUS B MPEACIAX KOTOPOU Cco3Aar0TCs 3(P(EKTUBHBIC TOMEXU JaH-
soit PTC. [lnst 3TOr0 Haf0 yCTAaHOBUTH 3aBHCUMOCTH OTHOIICHHS MOIIHO-
CTH TIOMCXOBOTO CHTHAMA K MOIIHOCTH ITOIC3HOIO CHUTHAJIA HA BXOJAC ITO-
nmasmsgeMoii PTC ot mapamerpos cranmmu nomex, napamerpos PTC u nx
B3aUMHOr0 MPOCTPAHCTBEHHOTO MOIOKCHUSI.

Paccmotpum HanGonee obmmid caydall COOTBETCTBYIOIIUH TPYIIOBOU
3amuTe 0OBEKTOB, KOTA MOMEX0BAs arnapaTypa HaXOMUTC HA CICHHAIIb-
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HOM TOCTAHOBIMUKE MOMEX, BKIIOUYEHHOM B OOCBYIO rpymmy. Takast cu-
Tyanus TpuBeAcHa Ha puc 5.11, HA KOTOPOM HCIIONB30BaHbI CIEAYIOIINE
obosnaueHus: PTC — momaBmsiemast paguoTexuudeckas cucrema; L — mens,
samummacMerii 00bekT; T — mocraHoBmMK momex;, Sy, — curHaasr PTC,
00IyJaromue Uemb; Soy, — CHTHAIBL, OTPAXKEHHBIC OT LETH, S; — CHTHAJIBI
MMOMEXH, U3Iy4acMbIC alMapaTypoil MOCTAHOBIIMKA MOMEX; K, — paccTos-
uue ot PTC g0 uenu; R, — paccrosaue ot PTC 10 mocraHoBIIHMKA TTOMEX;
oy — abdextuBHas nmosepxHocTh paccesuus (IIIP) nenu; I1; — nnorHOCTH
MOTOKA MOIHOCTH CHUT'HAJIOB OOJIyUCHUS B patione HaxoxacHus uenw; 1, -
IJIOTHOCTh MOTOKA MOIIHOCTH CHTHAJIOB, OTPAXKEHHBIX OT LICIH, B PAHOHE
mpuémuoit autennsl PTC; 1, - mIOTHOCTE MOTOKA MOIIHOCTH MTOMEXOBBIX
CUTHANIOB B paiione npuéMHou anteHHsl PTC.

OnpeaeanuM IIOTHOCTh TIO-
TOKQ MOIOHOCTH CHTHAJIOB 00-
avuennd [I; va gampHOCTH pac-
TTOJIOYKEHUS TETH Ry

PG
m=—" (5.11)

t 2
4R,
rae P — MOIMHOCTh MepeaaTIuKa
Puc5.11 Konpegenenmo ko duyuerta nogas-  HoAaBsiemoit PTC; G — xos¢-
(ULMEHT VYCHICHHS MNEpeIaro-
et anreHus PTC.

Lleme MOXHO paccMaTpUBaTh KaK BTOPUYHBIA H30TPOMHBINA H3TYYATEb
CUrHANOB 00Iy4eHUs ¢ 3¢ PEKTUBHON MOBEPXHOCTHIO PACCEIHUS Gy Toraa
IJIOTHOCTh MOTOKA MOIMHOCTH oTpaskéHHOro curnana Il B patione PTC
Oyaer paBHa

NEHWA NPK rpyNNoB0A sawuTe ofibekToE.

B IT; oy B PGoy
c — 2~ .
AnRy (4m)*R;
Hanee ompeaenuM MOITHOCTH MONC3HOTO CHTHANA HA BXOAC HNPUEMHHU-

Ka, UMCIOIIEI0 aHTCHHY ¢ 3((CKTUBHOM IIOMAIRI0 PACKPHIBA S
PGo S
o A

(5.12)

PC:HCSA:ﬁ' (513)
(4n) R
T
[Tnomanp packpriBa Sa cBa3aHa ¢ KO3((QUILHICHTOM YCHUICHHS MPHEM-
HOH aHTeHHHI Gy, U ATMHON BOMHBI A CIACAYIOIMM COOTHOIEHHEM [39]
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G 2\*

np
S Nl (5.14)
4n
IMoxncrasmss 3naueHue S, u3 (5.14) B (5.13), momyuum
PGo G 3
p=— 2 (5.15)
(4n)’ R

PeanpHast MOITHOCTE MOJIC3HOTO CHUTHAMA OYIET HECKONBKO MCHBIIC 32
CUET PACCCSHUS U MOTJIONICHUS SHCPTUH CUTHANA MPH PACIPOCTPAHCHUH B
armocdepe, 3a CUET HECOBMAACHHUS MOSPH3ALNNN HM3IYy4aeMOro M OTpa-
SKEHHOTO CUTHAOB H T.1. Bee aTn morepu  yutém BBeACHUEM 000OIIEHHO-
ro KO3 HUIUCHTA CYMMAPHBIX MOTEPD Y. U OKOHYATCIBHO TMOJIYYUM ISt
MOIIHOCTH TIOJIC3HOI'O CUTHAJIA

PGo G 3y
p=—2* ° (5.16)
(4n)’ R
1T

CraeayroImmM 3TanoM HYKHO ONMPEACIUTh MOIMHOCTh TTOMEXOBOTO CHUT-
Haja Ha Bxoae nogasisiemoint PTC.

ITnoTHOCTE MOTOKA MOIMHOCTH MMOMEXOBBIX CHTHANIOB B paiione PTC
Oyaer paBHa

P G
L (5.17)

n =
4 R?
III1

nc

ra¢ Puy — MOIIHOCTh mepeaaryuka nomex; Go; — K03 DHUIHCHT YCUICHUS
AHTCHHBI TICPCAATINKA IOMEX.
Ha Bxone mogasnsemoro npuéMHuka 6yaeM UMETh

PG G A
Py =TS, =——T—, (5.18)
(4r)’ R’
I
rae S - addexTHBHAS MIOWAIb PACKPEIBA AHTCHHEI
G
S, = L (5.19)
4n

348



u G’y — koo dunment ycunenus npuémaor anreHHsl PTC B Hanpasnennn
Ha nmocTa”HoBIIMK roMex T1IT.

B npuéMHHK MOMAAacT TOMBKO YaCTh MOIMHOCTH MOMEXOBOTO CHTHAIA,
onpenensaeMas COOTHOIICHHEM IIHPUHBI CIIEKTpa moMexd AF; H momochl
nporycKaHus npuéMHUKa Afy,. C y9éTOM 3TOro COOTHOIICHHS, A TAKKE C
vaéToM K03((QUIHCHTa CYMMAapHBIX HOTEPh MOMEXOBBIX CHTHANOB NPH
pacnpocTpaHeHuH B atMocdepe vy, TOTYIUM

PG G WA vy
PH __mm mm omp mp 'nm

(5.20)
2 .2
(4n)” R~ AF
I I
INoacraBasas 3HAYCHHE MOIMHOCTH MOIC3HOro curHama P, uz (5.16) u

MOIHOCTH MOMEXO0BOro curHana P, u3 (5.20), AeHCTBYIOUIMX HA BXOAC
npuémanka nogasmiemor PTC, B (5.10), monyaum

P 4mP G G A v R
K| lw| —__mom om Tmpomoum (5.21)

P | PGG o R AF R® y

BX mp I 0n o oo ¢

ITO BBHIPAXKCHUE HA3BIBACTCS OCHOBHBIM VPABHEHHEM PaIUOIOIABIIC-
HUS (YPaBHCHHUEM HPOTHBOPATUOTIOKALIHHN).

[Tpu meIMBHAYaTBHOW 3aI0UTE, KOTAA MMOMEXOBAs anmaparypa pacho-
JOKEHA Ha 3amuimacMoM oobekte (puc.5.12), ypaBHEHHE PaguoONpOTHBO-
aeticteus (5.21) HeCkOIBKO ympommaeTrcs, Tak Kak Ry = Ry, Sa =8au Gy =
G'yp (mpuéM OTPAKEHHOTO OT LETH M MOMEXOBOTO CHTHAJIOB IMPOUCXOAUT
MO OJHOMY HAIPaBJICHUIO)

P 4P G A y R
k= o _ oo o mp 'O O (522)
P PG o AF vy
c il n 'c

BX
Ha puc.5.13 npencrapieHa kKadeCTBEHHAs! KAPTHHA H3MEHEHUS KO-
(dULHCHTA £ OT PaCCTOSIHUS [0 3alUINASMOr0 00BEKTa R U OT 3HEPTETH-
YECKOro IIOTEHIIMANIA CTAHLUU IIOMEX

31’[ :PHH GHH' (523)
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N3 rpadukos BUAHO, UTO NpH 33JAHHOM SHEPrETHYECKOM MOTCHLIUAC
CTaHIMHU TOMEX OTHOUICHHE MOMexa / curHanm (k) Ha BXOAC MPUEMHHKA
PTC yMmeHpIIAcTCS ¢ YMEHBIICHHEM PACCTOSHUS IO 3aIMUINACMOro 00BEK-
Ta. HaunHas ¢ HEKOTOPOH AATBHOCTH [y iy OTHOILICHHE CHUTHA / mOMexa
OKa3bIBACTCS MEHbLIE, YeM K03 duuueHT mogasneHus K, moMexa TepseT
cBOI0 3 (EKTUBHOCTD U LETs MOxeT ObITh 0OHapykeHa PTC Ha done mo-
MEX.

Ruman1 | Ruymns

RLL:\HMH2
I > 3n2> 3n3
Puc5.13 33EMCMMOCTE OTHOLEHMA
Puc.8.12 K onpeneneruio koad du- NOMEXa — CMIHAN OT RACCTOAHMA 40
LHEHTE NOAAENEHMA MW HHAMERLY - ZalpwEaemorn ok erTa W 0T 3HEpTE -

aNbHORA JaluTe 0BLEKTOB. THYECKOTD NOTEHUWaNa CTAHUMH NOMEX.

Takoe cHmxeHne >(PHSKTUBHOCTH BO3ACHCTBUS MOMEX OOBICHACTCS
PasIuuueM XapakTepa H3MEHEHMS MOLHOCTEH IOMEXU U OTPAKEHHOTO 1ie-
JBIO CHTHANA 1o Mepe npudmrmkenns nenu k noaasmiemoii PTC. U3 Bripa-
skerust (5.20) BHAHO, YTO MPU CONMKCHHUM 3aIMUINACMOTO OOBEKTA C IMO-
masasiemoit PTC momnocts momexu Ha Bxoae PTC Bospacract obparHo

2
NPOMOPIHOHATBHO KBAAPATY PAcCTOSHIS R (pacmpocTpaneHHe paaHo-

BOJIH B OJIHOM HAIMpPAaBJICHHH). MOIIHOCTD K€ OTPAKEHHOIO OT ILEIH CHUT-
Hana, COrIacHO BhIpaXKEHUIO (5.16), 3a CUET pacnpoCTpaHECHUs B IPSIMOM U
0o0OpaTHOM HAMPABICHUAX, HU3MCHACTCS OOPATHO MPOMOPLHOHAIBHO YET-

BEPTOI CTENEHU PACCTOSHU R]f :

Takum 00pazoM, MOIHOCTh OTPAKEHHOI'O CHUTHAJIA BO3PACTaCT MHTCH-
CHUBHEE, YEM MOIIMHOCTh MOMEXH, MOITOMY HAYHMHAS ¢ JANBHOCTH Ry i
motHOCTh mmosie3noro At PTC curnana HauuHACT MPEBHIIIATh MOIIHOCTD
TTOMEXH.

N3 ypaerenus paguonporusoneicteus (5.21) npu 3amanaoM ko3¢ du-
UMCHTE ToAaBacHus K v nipu k£ = K, MOKHO HAWTH MUHHUMAJIBHYIO Ja/Tb-
HOCTh 3P (PEKTUBHOrO ACHCTBUS TOMEX Ry vy JUTS OIPEACTEHHOTO SHEPTE-
TUYCCKOrQ MOTCHIMAIA CTAHIMU MOMEX, A/l M3BSCTHBIX MAPaMETPOB MO-
nmasmsgeMoii PTC u otpaxkaromeii cmocoOHOCTH 3aIuImacMoro o0beKTa
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2
PG Gy ouAF; Riy v KH
Ry =4 i ) (5.24)
4n P, HHGHH an Afnp Vn
Ecnu 3amaHa MuHUMAaNbHAs AANBHOCTD JCHCTBHA ITOMEX, TO MOMKHO
ONMPEACAUTh MUHUMAJPHO HEOOXOIHUMYIO MOIMHOCTh MEPECAATUYHKA MOMEX
P v, KOTOpaAst o0ecieunt 3¢ dexrusuoe nogasiacuue PTC.
2
_ PG Gy oy Ay Ry ve Ky (525)
- ’ 4 .
TN 4 Gnn an Af p Yn Ru MHUH
Jis MHAMBUAYATBHOM 3aIUTHI, pemas ypaBHeHue (5.22), uMeeM COOT-
BETCTBEHHO
PG oy Ay ve KH
4n PHHGHH AfHP Vo
P G on AFH Ye Kr[

P = ) 5.27
FHTAMHH 47‘[ (}nn Afnp Yn RI_% MHH ( )

(5.26)

I[ MHH —

Bonpochl 4na caMmOKOHTpons

1. Kaky1o poip UrparoT COBPEMEHHbIC PAIHO3ICKTPOHHBIE KOMIUICKCHI B YIIPaBJIe-
HUH BOHCKAMH H OPYKHEM?

2. B uém 3aKIFOUACTCS YA3BUMOCTD PAJHO3JICKTPOHHBIX CPEICTB YIIPABICHUS OPY-
sKueM?

3. Jlaiite onpeneneHue MOHATHAM PaJHONPOTHBOACHCTBHE U KOHTPPATHOIPOTH-
BOJCHCTBHE.

4. Uto MOHUMAFOT IO OMPCACICHHEM PATHONICKTPOHHAS BOITHA?

5. 1o KakuM KpUTEPHAM KIACCHPHUIUPYIOT IIOMEXOBBIC CHTHABI?

6. B uém 3axmouaercst 3()(eKT BO3ACHCTBUS MACKUPYIONINX, HIMHTHPYIOIIHNX H
TOAABILIFOIIMX TTOMEX?

7. HazoBuTe pa3mu4us peatu3alui MOMEX A1 CAMOIPHKPBITHA U A7 TPYNIOBON
3aIIHTHL

8. UTo MOHMMAFOT IO OTIPEACTICHUEM CIIEKTPATbHAS IUIOTHOCTh MOIITHOCTH IIOME-
XOBBIX CHTHAJIOB?

9. IMosicHUTE pazTHYHs MEXIY TPULCIbHBIMY U 3aTPAAUTCIBHBIMHU IOMEXaMH.

10. BcmoMHHTE MOCIEAOBATELHOCTh 3TANOB PAAHONIOJABICHHUA.

11. Kakue MepbI HOBBITIAIOT 3()(PEKTUBHOCTH PAOOTHI IIEPEAATIHKOB TTOMEX !

12. Kak oCcyImecTBIsIeTCs orepaTHBHAS OeHKA 3((eKTHBHOCTH paboThI CPEICTB
PIIA?

13. Jatire ompeacncHue KO3(QQUIHCHTY MOAABICHHUS.
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14. Cpenaiite BHIBOZ YPABHCHUS PaIHOIIOIABICHIS.
15. Kak BIuACT H3MCHCHHC PACCTOSHIA MCKTY 3AIMUITACMBIM 00BCKTOM H ITOJAB-
mwiemolt PTC Ha s dexrnBHOCT TOMEX ?

5.2 AkmueHblie nomexu PTC, pabomarouwum
8 pexumax ob3opa npocmpaHcmea

OcHoBy cucteM HHGOPMALIMOHHOTO OOCCIICUCHUSI KOHTYPOB Lienepac-
MPEACACHU U JanbHero HasedeHus coctaBisiror PTC o03opHOro tuma.
HO3TOMy CO3JaHHUC IMTOMCX TAKUM CHCTCMAaM ABJISICTCS O,Z[HOﬁ U3 NICPBBIX U
Bakuewmux 3aaa4 PI1J] opu BeinoHeHUE OOSBOM OMEPAIIU.

0630pHEIM PTC MOryT OBITE CO3AaHBI HEMPEPHIBHBIC IIYMOBBIC U HM-
OyJIbCHBIC ITOMCXHU.

HenpepbiBHbIe WYMOBLIE MOMEXU
O6buwue ceedeHusi

HenpepriBabie IIyMOBBIC MOMEXH MPEACTABIIIOT COOOHM 3IEKTpoMAar-
HUTHBIC KOJNCOAHHS C XAOTHYCCKUM H3MCHCHHEM IO CIYYAHHOMY 3aKOHY
aMIUMTYABL, 4acToThl, (asel. HMx wacTto HazpBarOT (IYKTYALMOHHBIMU
momexamu. Ha Bxoae mogasssiemoii PTC HanpspkeHHE MIYMOBOM HOMEXH
#n(f) MOKHO TIPSACTABUTh KaK CAYYAHHBIH MPOLECC, MMCIONIMA HOPMaTb-
HBII 3aKOH PacHpeieicHUs MTHOBCHHBIX 3HAUCHUN M PaBHOMEPHBIA 4ac-
TOTHBIH CIIEKTP B TPEAEIax MOJOCH MPOITYCKAHMS MPHUEMHHUKA.

IIIym, mapamMeTpsl KOTOPOTO COXPAHSIOTCA MPUMEPHO MOCTOSHHBIMU B
IIHPOKOM  JUANAa30HE YacTOT, WHOTJA HA3BIBAIOT OCMBIM IOYMOM BBHAY
CXOJCTBA €r0 YaCTOTHOT'O CIIEKTPa CO CIEKTPOM OEIOro CBETA, KOTOPBIH B
BHIMMOU YaCTH SBISCTCS CIUIOLUIHBIM U paBHOMEPHBIM. Takol mywm obmia-
JAacT HanOOMBIIMMH MACKUPYIOIIMMH CBOHCTBAMH CPEOH APYTHX BHIOB
noMeX. OH 00ecreunBacT NPUHIMITHAIBHYIO BO3MOXKHOCTE MAaCKHPOBKU
MOJIC3HBIX CHUTHAIOB TH000U CTPYKTYpHI H opmel. [Ipu BozaelicTBHM TakuX
IIVMOB BEPOATHOCTh NPABHIBLHOTO OOHAPYKCHHS IOJIC3HOTO CHUTHAIA B
IIyMax Ha BBIXOJE ONTHMAJBHOTO MPHEMHHUKA ONPEAETIETCA TOIBKO OT-
HOLICHUEM SHEPTHH CUrHana £, K CHEKTPanbHOH IUIOTHOCTH IIyMa S, U He
3aBuCcHT OoT (popMmel curnana. Kpome Toro, kak mokaseiBacT Teopus oOHA-
PY’KEHHSI CHTHAJIOB B IIyMax, IIOPOTOBOE COOTHOIICHHE  (£o/Sy)nop, COOT-
BETCTBVIOLIEE 3aJaHHOH BEPOATHOCTH OOHAPYKECHHUS IIPH HEKOTOPOH BEPO-
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STHOCTH JIO’KHOH TPEBOTH, HE 3aBHCHT H OT PCATM30BAHHOrO Criocoda or-
TUMaJBHOH 00paboTKU CUrHama.

Pcanbubie IMTYMOBBIC ITOMCXOBBIC CUT'HAJIBI, CO3aBACMBIC C IMMOMOMIBIO
nepCaAaTIuKOB TOMCX, O6J'Ia,,£[aIOH.[I/IX NapasuTHBIMU PCAKTUBHBIMU COIIPO-
TUBJICHUAMHU, IO CTATUCTHYCCKUM U CICKTPAJIBHBIM XAPaKTCPUCTUKAM OT-
JAUYAOTCS OT OCIOro IyMa, M MO3TOMY OHH YCTYMAKT EMY [0 MACKHPYIO-
UM BO3MOKHOCTIM.

HenocpeacTBeHHBIM Pe3ynbTaToOM AEHCTBHS HETPEPHIBHBIX IMYMOBBIX
nOMCX ABJIACTCA MACKHUPOBKA ITOJIC3HBIX CUTHAJIOB B HCKOTOPOM TCJIICCHOM
VIJIC U COOTBETCTBYIOIEM HHTEpBasC AaapHOCTEH. [Tockomeky mo cBoeit
CTPYKTYpPE IIYMOBBIC MOMEXH OMH3KH K BHYTPCHHHUM (IIYKTYALIMOHHBIM
mrymMaM NPHEMHBIX YCTPOUCTB, HX TPYAHO OOHAPYKUTh M IPUHITH MEPHI K
ocnabaeHuro ux BausHus Ha padory PTC. Benencrsue 3T0ro CymecTBeHHO
yxyamaercs paspemaromas criocodnocts PTC u cHmkaercs TOUHOCTE OmI-
peAeaeHNd KOOpAUHAT LETcH.

[TpumepHEIii BHI 3kpaHa HHANKaTOpa Kpyrosoro ob3opa PTC mpu Bos-
ﬂeﬁCTBHH IMTyMOBBIX TITOMCX paSJ’II/I‘IHOI\/’I HUHTCHCHUBHOCTH TIIOKA3aH Ha
puc.5.14.

Ha puc.5.14,a npusenen cnydail, Koraa moMexa MPUHAMAETCS TOJIBKO
o rjiIaBHOMY JICTICCTKY AUarpaMMbl HAIIPABJICHHOCTU aHTCHHBI HpI/IéMHOI‘O
yeTpoiicTBa, a Ha puc.5.14,6 — koraa ocymecTsisieTcs npuéM Homee MOII-
HOM TTOMEXH U 10 6OKOBLIM JICTICCTKaM JuarpamMmal.

B

3a-
BU-
CH-
MOC
TH

oT
Ipu a) 180°
HIIK Puc5.14 Bua akpada MEOD npu Bo3aeAcTEM WYMOEEIX NOME Y PE3TMYHOH HHT EHCHEHOCTH,

Ia

(I)OpMI/IpOBaHI/IH HU3TYyIaCMBbIX CUTHAJIOB Pa3NYarOT MNOPAMOIIYMOBBIC IIO-
MCXHU U IIYMOBBIC MOMCXU MOAYJIIMUOHHOI'O THUIIA.

lpsimowiymoebie nomexu
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[IpsamomymMoBbIC MOMEXH, KakK MPaBHIO, POPMHUPVIOTCS B PE3YyIbTaTe
VCHJICHUS BHYTPCHHUX IIYMOB, BO3HHKAIOIIUX B YCHIUTEIBHBIX MPUOOpPaX.
BHyTpeHHHE IIVMBI BO3ZHHMKAIOT H3-3a APoOOBOro 3¢dekra B aKTHBHBIX
37EMEHTAX VCHIMTEIBHOIO TPAKTa, 4 TAKKE H3-32 TCIUIOBOT'O ABHIKCHHS
CBOOOAHBIX 3JCKTPOHOB B MPOBOJHHKAX, B PE3UCTOPAX U B AKTUBHBIX CO-
CTAaBJLIOIINX KOMILICKCHBIX CONPOTHBICHHH. JTO BBI3BIBACT IMOSBICHHUC
(IYKTYALIHIOHHOTO HANPSDKCHUS, KOTOPOE CKJIAIBIBACTCS M3 OYCHb OOIb-
LIOr0 YUCIA HUMIYJIBCOB, OOYCIOBICHHBIX JBHKCHHEM OTICIBHBIX 3JICK-
TPOHOB. J{TUTETIPHOCTH MMITYIbCOB YPE3BBIUANHO MaJbl, IO3TOMY JHEpre-
THYCCKUH CIEKTP TEIUIOBOTO IIYMa COXPAHACT HCHU3MCHHOE 3HAYCHUE,
PaBHOE PHEPIETHICCKOMY CIICKTPY NPU HYJICBOH YacTOTE, B OUCHb IIHPO-
ko# mosnoce yactorT. OCHOBHOE 3HAUCHHUE MMEET IIVM, ACHCTBYIOIIMH HA
BXOJAC YCHIHTEIBHOT'O TPAKTA, MOCKOJIBKY OH MOABEPracTcsl HaubOIbIIEMY
VCHJICHHUIO B MOCIEIYIOIUX KACKAAaX.

[IpsamomymMoBbIc TOMEXH 00NATAOT BHICOKOH PABHOMEPHOCTBIO CIICK-
Tpa ¥ MO3BONSAIOT MEPEKPHITh JOCTATOYHO IIHPOKYIO MONOCY YACTOTHOTO
Juana3oHa. XapakTepUCTUKH TaKUX IMOMEX B HAHUOOIBINECH CTCICHU MpH-
OmkaroTCs K mapamerpam oemoro myma |38, 45].

Uacto B KauecTBE MEPBHYHBIX UCTOUHHKOB ImymMa B CBY anamaszone
HCTIOIB3YIOT ra3opaspsaaHbie JaMmsl [45].

VYmpoweHHas cTpykrypHas cxema cranimu PITJ, dopmupyromeit nps-
MOIDYMOBVIO TIOMEXY, IPUBEAcHa Ha puc.5.15.

lymoBoe  HampskeHHE
or reHeparopa mymos [T
NOCTYNAeT HAa BXOJ JIUHEHKH

Puc5.15 CTpykTypHan cxema cTaHumm npamowymoeey  LTMPOKOITOTIOCHBIX  yCHJINATE-

naMex. aeii CBY  gmamasona, co-

CTOSIIIEH U3 MPOMEKYTOUHBIX

yeunutened I1Y u oxoneunoro ycunurens QY. OKOHEUHBIH yCUIHUTS/Ib

HArpy»KCH Ha MEPEJAIOIIYI0 aHTCHHY A,. BbIXoaHAsS MOIHOCTE OKOHEYHO-

ro veunutens Py, U ko UIMeHT ycuiacHus aHTteHHbl (y; ONpeeisioT
SHEPTETHUCCKUH MOTCHINAT CTAHIIUH MTOMEX

=P uGuy . (5.28)

InpoKkomonocHsIEe YCUIUTENH, KAK MPABHIO, BHIMOIHIIOTCA HA JaM-
nax Oerymeli Boaubl (JIBB) mnim Ha mMOIyNpOBOZHHMKOBEIX YCHIUTETSIX
CBY munamazona.

An
TR e B A T e I VA = G TV e
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OCHOBHBIM JTOCTOMHCTBOM NPSIMOIIYMOBBIX ITOMEX SBIIICTCS IIHPOKO-
ITOJIOCHOCTD, YITO MTO3BOJIAET UCIIOIB30BATh UX B KAUECTBE 3arpa uTeIbHBIX
TTOMEX.

K HemocraTkaM MOXXHO OTHECTH HEOOXOAMMOCTh 3HAYUTEIBHOTO YCH-
JIEHAA UCXOAHBIX IIYMOBBIX CHTHAJIOB UCTOYHMKA ImyMoB. /g aToro Tpe-
OyeTcs MocIeaoBaTeIbHOC BKIrOUcHHE Heckonbkux CBY ycunurenel, ka-
JKIBIH M3 KOTOPBIX W3-32 HATMYHS NMAPa3UTHBIX PEAKTHBHOCTEH M BO3ZMOXK-
HOTO aMILTUTYAHOTO OTPAHUYEHHU BHOCHT CBOIO JIENTY B UCKAXKCHUE CIIEK-
Tpa MYMOBOIO CHUTHAJA. JTO, B CBOIO OYCPEIb, 3aMETHO CHHJKACT MACKH-
PYIOIOINE CBONCTBA IIYMOBBIX TTOMEX.

Kpome Toro, HeoOX0AUMO HMETh B BHAY, YTO B BBICOKOYACTOTHBIX
JHUarna3oHax MyMOBEIC CUTHAIBI MOTYT UMETh OTACIBHBIC BRIOPOCHI, KOTO-
pric nHoraa npesocxoxat Ha 10 1b u Gonee cpeanee 3HauCHHE HAMpsKE-
HUS IOYMOB. JTH BEIOPOCH MIYMa, YCUIUBAICH B ITUPOKOMOIOCHBIX YCHITH-
TENAX, MOTYT HACHIINATh YCIUINTENH, BBI3BIBAS ITOJABICHHUE KOMIIOHEHTOB
MEHBIICTO YPOBHS IIYMOBOro curHama. YtoObl ocnabuTh BIUSHUEC STOrO
3pdekra, TpeOyETCS aMILTUTYAHOS OrPAHHUYCHUC [IYMOB 0 UX YCHIICHUS,
YTO TAKXKE MPUBOJUT K UCKAKEHHIO CIIEKTPA IIYMOBOT'O CHI'HAIA.

Momexu MOOynsIUUOHHO20 mMuna

Takol BuA moMeX CO30AETCA ¢ MOMOIIBIO MEPEIATIMKOB, B KOTOPBIX
OCYILIECTBIICTCS MOAYIILUSA HECYIIECTO KONICOAHHS ITYMOBBIM HaNPSKCHH-
€M MO aMIUTHTYAE, Yactore win (ase. Ha mpaktrke Hanbomee 4acrto uc-
MOb3YIOT KOMOMHHPOBAHHBIE AMITIUTY JHO—YACTOTHYEO HITH AMILIHTYJHO—
($a30BYI0 MOAVIALUHU, NPU KOTOPHIX MOAYIHPYIOIICE HANPSDKCHUE, BO3-
JCUCTBYST HA MOAYTHPVEMBIM KAaCKaJ NMEPEAATUHNKA, U3MCHSACT OXHOBpE-
MEHHO aMILTUTYAY U YaCTOTY MM aMILTUTYAY U (a3y U3IydacMoro CHrHa-
7a. 1o oOBICHACTCS CIICHH(HUKON MOAYIALIMOHHBIX XapaKTCPHUCTUK BBICO-
KOYACTOTHBIX YCHIINTEIBHBIX U T'CHEPATOPHEIX npudopoB. OaHako, oObId-
HO OJMH H3 BHIOB MOIY/LMH Hpeodiagact - Iubo aMIUTUTYAHAS, THOO
yriaosas (dactotHas wumd (aszosas) Moxymauusa. B atom cmbicne U roBops
0 BHJC MOIYJSLNN IOMEXOBOT'O CUTHANA.

AMILTUTYAHO-MOJYTHPOBAHHBIE IIIYMOBBIC TIOMEXH MPEICTABIIIOT CO-
00l HEe3aTyXaKoIKEe FAPMOHHYCCKHE KONCOaHHUs, MOAYINPOBAHHBIC IO aM-
muTyge mymoM (puc.5.16)
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Uu()=Us [ 11801 Uson(f)] cOs moft, (5.29)
TaC Syoy — KPYTH3HA MOAVIILIUOHHON XapaKTCPUCTUKU NEpPeIaTdHKa Io-
Mex; Uyon () — MOTYTUPYIOLICE HANPSHKEHHUE, TOCTYIMAOIICE OT T'eHEPATO-
pa myma.

Ecnn Moaynupyrommii myM HMEET TOCTOSHHYIO CHEKTPATBHYIO ITIOT-
HOCTb B IIPEACTax Yy4YacTKa YaCTOTHOU OCH OT HYIA A0 Fy may (puc.5.16.a),
TO CIHCKTPpaJbHAA IJIOTHOCTE MOAYIUPOBAHHOI'O BBICOKOYACTOTHOTO CUI-
HAJa, U3TYYacMOr0 B KQUECTBE MOMEXH, TAKKE OYAET MOCTOSHHOU.

Sy s Crekrp OyaeT UMETh IIu-
puny
AFG=2F ymae, (5.30)
0 fopgb_- { U OyJeT cMelieH B Ty 007acTh
a) Fumakc B) ﬂT'I:: . YaCTOTHOTO JUamnasoHa, IICH-
E nn

TPOM KOTOPOM SIBISIETCSL HECY-
mas yacrora nogasnsemonr PTC
fe, (puc.5.16,0). Kak BuaHo u3
PHCYHKA, CIICKTP NOMEXH BKIIOUACT KOJICOAHHE HA HeCcymen yactore u 00-
KOBBIC COCTaBIIIOME. Tak kak Mackupyomui 3gdekt co3marT ToIbKo
OOKOBBIC COCTABISIOLINEG CIICKTPA, MPH aMILTUTYJHOH MOIYJISLMH MO M-
MOMY HA3HAYCHHUIO UCMONB3YETCS HE Oomee 50% MOIMHOCTH CTaHIUH MO-
MEX.

Yeennuenue 3¢ HEeKTHBHOCTH IOMEX

Puc5.16 MpeobpazoeaHke CNekTpa WYMOBOTO
CHIHANE NPH AMMITHTYQHOR MOy ALK

Ura
BO3MOKHO MYTEM MOBBILICHHST CPEIHETO
sHaueHHs kod(puimenta moxyasiuu.  Uom th 'UVII!W
ITO JOCTHracTcsi OXHOCTOPOHHHM HITH a)0 t
JBYXCTOPOHHHM OTrPAHUYCHHEM MOAY- Uy
JUPYIOIIETO LIYMOBOTO HATPSKCHHS. I [

Ha pwuc.5.17,a npusegeHo Moxymnu- Dﬂﬂ lﬂ m m i
PYIOLICE [IIYMOBOE HAMPSKCHUE Uy (1) U JJH‘ [ u {U MW
0003HAUCH MOPOT' BO3MOYKHOI'O OrPAaHU- B i |
yeHUs IYMOB Uy, Us

Bug BBICOKOUACTOTHOTO CHTHaJIA 3
POMOJYIHPOBAHHOTO  HCOTPAHHUYCH- W W ﬂ H m m
HBIM I[IyMOM, TOKazaH Ha puc.5.17.6. 0 t
Pexxum Moaymsamuun BeIOpaH Tak, YTOOBI E) J U\ U_ U m LU

100%-nas mMoxmymsums 0OeCICUHBAIACH
TMKOBBIME  3HAYCHUSMH  HampsokeHms  (165.17 Moaynauma petpancnupye-
MoAymmpyomero myma. Kak BHAHO u3  MOM0 CHTHANE LIyMOBEIM HANPAKEHNEN.
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PHCVHKA, cpeqHee 3HaucHHE Kod((UIMICHTa MOAYISLUN MOIYYACTCI Ma-
JbIM W YPOBCHb OOKOBBIX CIICKTPAIBHBIX COCTABISIONIHX OKA3BIBACTCS
3HQUUTEIBHO HUDKE, YEM YPOBEHDb CIEKTPAIBHON COCTAB/LIIOIIEH, COOTBET-
CTBYIOWIEH Hecymel gacrore. B BuAy 3TOro0 criekTpanbHas INIOTHOCTH I10-
MEXH B 3HAYHUTEIBHOH YaCTH CIEKTPa MOXKET OKa3aTbCsl HEJOCTATOUHOU
g HagéxHoro nogasneHud PTC.

Moaynsamus orpaHHYCHHBIM IIyMOM (pUcC.5.17.B) 3HAYHTENBHO YBETIH-
YUBACT CPEAHEE 3HAUCHHE KOd((PUIMECHTAa MOAYMILUU, HE JAOMYCKas MpU
3TOM BO3ZHHKHOBCHHS MEPEMOAYIIILMN. TakuM 00pa3oM, OrpaHHuCHIE MO-
OYTHPYIOMKX ITYMOB MO3BOJSICT YBEIHYHTD MOIMHOCTh OOKOBEIX COCTAaB-
JSFOLOUX U3TYYaeMOro CHTHANA 32 CYET MOIIHOCTH HECYINCH.

KonuuecTBeHHO riIyOUHY MOIY/ISIIHN IYMOM XapakTepusyioT 3ddek-
TUBHBIM KO3 (HIMCHTOM aMIUTUTYAHOU IIYMOBOW MOAVILILIUH I 3,
KOTOPBIA PaBEH OTHOLICHHIO 3(P(EKTUBHOrO 3HAYCHHS HANPSIKCHUS MO-
JAyTUPYIOMHUX IIYMOB Uy 3 K HAIPSDKEHHIO, ONPEACISIOMEMY YPOBEHbD OT-
panuucHus Uy, T.€.

My 5= (u m 5¢ /UOFP): (5.31)

Tac u = [P ; P — MOUIHOCTh LIYMOB.
1 > il

m
q)aSOMO,Z[y.TII/IpOBaHHbIC ITYMOBBIC ITOMCXH CO3AAKOTCA IIPU MOAYJIALIUU
TApPMOHHYCCKHUX KOTCOaHUH ITyMOBBIM HAIIPSKCHUEM 10 (ase
un(f) = Uo cos[mo f + A u_ ], (5.32)
e Mo — HeCymas yactora; AQ — uHaekc (pa3oBoil MOAYISAIHUY; iy, () — MO-

JYIUPVIOMIEEe HanpsKEHHE.
ITapamerpsl MOAYIMPOBAHHOTO CUTHAJA OMPEACSISIOTCS 10 MOXYIIALIN-

Pfu) OHHOU XapaKTCPUCTUKE, MPEICTABIIIOICH
co00ll 3aBHCHMOCTb CIBUTA (ha3bl BEICOKO-

T | YACTOTHHIX KONEOAHUH OT MOAYITHPVIOLIETO

Pap Rl Hanpspkenust (puc.5.18).

NV B ! PaGouas Touka 0oOBIMHO BHIOMpaeTCs B
Lk ! L nuHEHHOH obnactu xapaxrepuctuku. Ecmu
o~ | MPH MOAYIALHH Paboyas TOUKa HE BBIXOTUT
',::fl 3a Ipeensl THHEHHOTO yIacTKa, TO BEIHIH-

{f Ha obpasyromerocs 3a cuét Moxynsauuu Qa-
t 30BOTO COBUTa PaBHA
Puc 518 Mazoead Mogyn ALMA Q) = @ + Sy
LUYMOEBIM HANPAKEHWE. (1), (5.33)
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TIE (o — HAUaNbHEIH (Pa3oBBIN COBUT; Sy, = tgf} — KPYTH3HA MOIYJSALIMOH-
HOU XapaKTEPHUCTUKH; Uy, () — MOAYIHUPYIOIIEE HAMPKCHUE.

I PeKkTHBHOCTE UCTONB30BAHMS MOLYTHPYIOIIETO HANPSKCHHS TEM
BBILIE, Y€M OOJbIIEC KPYTH3HA S, MOAVILIHOHHOH XapaKTCPHUCTHKUA MOXY-
naropa. [lonoca yacror, 3aHMMaeMas MOAYIHPOBAHHBIM IO (a3e BBICOKO-
YACTOTHBIM CHTHAJIOM, 3aBHCHT OT IIHPHUHBI CIICKTPa MOXYJIHPYIOLICTO
myma ¥ HHAaekca ¢azosor moxymsanuu Ag. Ecin Ag >> 1, Mmogymsums mo-
JAy4YaeTcs MUPOKONoNocHoH. [Ipu 3ToM mmpHHA ciekTpa MOAYIUPOBAHHO-
ro KONeOaHHs 3HAYUTCIBHO MPEBOCXOAUT LIMPHHY CIEKTPa MOIYIHPYIO-
LIETO IYMA U NPUOIHKEHHO paBHa [38]

/2n
AFHNA(P ?FIJ_IMaKca (534)

Ta€ Fly waxe - HAUBBICIIAS YACTOTA B CIEKTPE MOAYIHUPYIOLIETO CUTHATA.

[Tpu mamom urzaekce GazoBod MOAYIALIUH, pU KoTopoM Ap < 1, mm-
PHHA CHEKTPa MOAYIHPOBAHHOTO KONeOAHUS MOMYIACTCSI MCHBIICH

AFHZ FH_IMaKC. (535)

YacToTHO-MOAYIHPOBAHHEIC IIIYMOBEIC ITOMEXH MPEACTABILIIOT COOOH
BBICOKOYACTOTHRIC TAPMOHHYECCKUE KONEOAHUSA, MOLYIHPOBAHHEIC IIYMO-
BBIM HaNpsDKCHHEM ¢ IepeMeHHOU 4actoTod. CrekTprl koiaeOaHui, Moxy-
JUPOBAHHBIX MO YACTOTE ONH3KH MO CBOCH CTPYKTYPE K CHEKTpaM Koieha-
HUH, MOAYIHPOBaHHBIX IO (hase.

lupuna crekrpa MOAYISALIUOHHBIX MOMEX OOBIYHO MEHBIIC IIMPHHBL
CHEKTPa MPSAMOIIYMOBBIX MOMeX. [103TOMY MOAYIALMOHHBIC TOMEXH HUC-
MOJB3YIOTCH, KaK MMPABUJIO, B KAUECTBE MPULIETBHBIX N0 HECYIICH 4acTOTe.

O000ImEHHAS CTPYKTYPHAS CXEMa CTAHLMK MOMEX MOAYISIIHOHHOIO
THIIA TIPHUBEACHA Ha puc.5.19.

CurHasel 00y4CHUS, TO-

Anp

CTyHamllue Ha MOPUEMHYIO =3 m = au 3 cn
aHTCHHY A, NPHHIMAKOTCA

npuéMankoM Ilp n momarorcs
Ha aHanM3aTop YacToTel AU, An
KOTOpBII OHpeAcaseT 3Hade- M omMe > B4 —<
HUC YaCTOTHI CUTHAJIOB 00/Iy-
yenus. [lo stoit madopManyn
cucrema mepectpoiiku  CII
OCYHICCTBJISICT HACTPOUKY T'¢HEpaTopa BeIicokoH wactoTel [ BY nepenaTan-
ka momex Ha wacroty moaasisiemoit PTC. IllymoBoe HanmpsiKeHUE reHEpa-

Pue 519 CTRYKTYRHAA CXEMA CTAHUMK NOMEX
MOOYNALMOHHOMD THNA.
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topa myma 'l ¢ nomompro yeTpoiicTBa GOpMUPOBAHKS MOAYITUP VIOLIUX
curHanos ®MC moaynupyer BricokouactoTHbie Konebanus ['BYU mo am-
murtyge, yacrore unn Qaze. ChopMupoBaHHEIE TAKHM 00pa3oM MOMEXO-
BBIC CHTHAITBI U3TYUYAIOTCS MEPEIAOIICH aHTCHHOH A, B HANPABJICHHUHU IO-
nmasimgemonn PTC.

OcHoBHBIM 37eMeHTOM cTaHnuu momex seisercs ['BYU. Ero xapakre-
PHUCTHKH OKAa3bIBAIOT CYIICCTBCHHOC BIHSHUEC HA TCXHHYCCKUC M TaKTHIC-
ckue BoamoxkHocTu craniuu. ['BY qomken padorate B IIMPOKOM AHANa30-
HE YacTOT, 001aaaTe HEOOXOIUMOM BEIXOAHOH MOINHOCTBIO NMPH OTHOCH-
TENBHO MAJIOM M3MCHCHHUH €€ B mpeaenax padoduero guanazona, odecneun-
BaTh MEPECTPOUKY MO YACTOTE ¢ MAKCHMAIBHOH CKOPOCTBIO, HMETh BBICO-
Kknl K03¢HUIMCHT MONE3HOr0 ACHCTBHA (K.II.A.) U Maible Macca — rada-
PHUTHBIC XapPaKTCPUCTHKH.

B xaucctee I'BY, B 3aBHCHMOCTH OT YaCTOTHOTO JHAMA30HA, MOTYT
ObITh HCIOIB30BAHBl PA3IHYHBIC BEICOKOYACTOTHBIC BIICKTPOBAKYYMHBIC
npubopsr (IBII) u nnynposoguuxosrie npudopst (III1). B memmmerpo-
BOM, CAaHTHMCTPOBOM M MUTUMETPOBOM AHAIMA30HAX BOJH MPECHMYINECT-
BECHHO HAaXOJAT NMPHUMEHCHUC KIHCTPOHBI, MATHCTPOHBI, TaMIbl Oerymen
Bonusl (JIBB), nammsr oOparHoit Bomuet (JIOB), u ap.

Knuctpons! 1 MarHeTpoHs! 001a1a50T AOCTATOYHO GONBINON BRIXOAHOU
MOIIIHOCTBIO U BBICOKMM K.I.A. OxHako takue IBII moctpoeHs! ¢ mpume-
HCHHEM PC30HATOPHBIX SJCMCHTOB, W IMO3TOMY OOECIICUCHHE BBICOKOU
CKOPOCTH MEPECTPOUKH B IIUPOKOM AUAINA30HE YACTOT BBI3BIBACT CEPbE3-
HBIC TPYAHOCTH.

I'enepatoper Ha JIBB u JIOB sBisrorcst Oe3pe30HATOPHBIMH, YTO IO-
3BOJIICT OCYIIECTBILITh BJICKTPOHHYIO MEPECTPOHKY YACTOTH NEPEAATINKA
moMex co ckopocthio 10 100 MI'ty/micek [36]. OHu MOryT oGecmeuuTh
BBICOKYIO BBIXOAHYIO MOIIHOCTE MEPEAATINKA NPU XOPOLICH PaBHOMEPHO-
CTH aMIUTUTYAHO- YacTOTHOH xapaktepuctuku (AUX). Ognako k.m.j. Ta-
kux OBII 3Haunrenpro Menbine, yem k.. g, ['BY kaucTpoHHOro u marse-
TPOHHOT'O THIIOB.

OcHoBnbie TpeOboBaHus K uctouHuky mymos [l 3akmrouarorcsa B mo-
JYYCHHH JOCTATOYHO MIMPOKOrO MO YaCTOTHOMY AWAMNA30HY M PABHOMEP-
HOTO TI0 YPOBHIO MOIMHOCTH criekTpa. Crektp mymoB ALy, JOKCH mepe-
KPBIBATh IIOJIOCY MPOITYCKAHUS MOAABIIEMOro npuéManka Afy,. C yuérom
HectabunpHOCcTH 1o wactore ['BY, mmpuHy criekTpa mOMEXOBOro CHUrHaja
CUHTAIOT ONTUMAIIBHOH, KOTAa

AFw> 1.3 Afup. (5.36)
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B xauectse ['ll ucnosp3yrOT CHCHUAIBHBIN IIYMOBOW IHOA, pabo-
TAIOIMNN B PEKUME HACHIIICHHS, WIH TUPATPOH, MOMCIIEHHHH B MArHUT-
Hoe mone. C mOMOIBI0 AUOAA MOJKHO TONYYaTh IIYMOBOC HAIMPSDKCHHE C
JOCTATOYHO IIHPOKHM M PABHOMEPHEIM CIICKTPOM, B ACCATKH U COTHH Me-
rarepy [46]. OgHaKO HHTEHCUBHOCTD IIYMa TAKOTO HCTOYHHKA HEBBICOKASL.
1O BHIHYXKIACT BKIHOUaTh B cxeMy OMC IHpOKOIONOCHBIE YCHINTEIN
IIYVMOBOT'O HANPSKCHHUS € BBICOKUM KO3(QHIMECHTOM YCHICHUS, YTO VC-
noxuser ®MC. MHTCHCHBHOCTD IIYMOBOI'O HANPSDKCHUS THPATPOHA 3HA-
YUTENBHO NPEBOCXOAUT HHTCHCUBHOCTD IIyMa AWOJA, HO IIHPHHA CICKTPA
IIVMOBOT'O CHTHAJIA THPATPOHA CPABHUTCIBHO HEBEIHKA M COCTABISICT HE-
ckonmbko Merarepi. [1o3ToMy THPATPOHBI B KaueCTBE HCTOYHHKOB INyMa
HCHONB3VIOTCS MPEUMYLIICCTBEHHO MPH CO3AAHUH MPHULCTBHBIX IO YaCTOTE
TOMEX.

Pazputue nudpoBoil TEXHUKN MO3BOJSIECT MPH CO3JAHUU MPHULICTBHBIX
MOMEX HCIOJIb30BATh TaK Ha3biBacMbie mymononooubie curHansl (LITIC).
HITIC dopmupyioT MyTéM MOAYSLHMHA HECYLICTO KOICOAHUS MEPCH3ITY-
YACMBIX CHTHAJIOB CICHHATBHOW (BYHKIHUCH, PACIIMPSIOICH CIICKTP CUTHA-
7da. OCHOBY pacimupsomed GpyHKIHUH COCTABISIOT MCEBAOCIYIANHBIC KO-
JOBBIC MOCIEAOBATCIPHOCTH, OOBIYHO ABOWYHBIC, KOTOPBIC YAIE BCETO
KCTIOIB3YIOTCS JTUOO0 s (ha30BOH MOAY/ISIIHH U3Ty4aeMbIX CUTHAJI0B (DM
HITIC), nubo anms mceBAOCTYIAHHOW MEpecTpolky paboucii 4acToThl
(IITTPY). B xa4ecTBE KOAOBBIX MOCICAOBATSIBHOCTEH MpUMEHsOT M — mo-
CIICAOBATEIBHOCTH, MocacaoBateabHocTH [onma, Kacamu u pag apyrux
[47, 48].

MMnynbCcHble NoMexu

I/IMHyHbCHbIC NOMCXH OTHOCATCA K KJIaCCy UMHUTAITUOHHBIX. TaKI/IC 1o~
mexu cozaarorcs PTC o63opHOro tuna, paboTarouM ¢ UMIYIbCHBIM Pe-
KUMOM H3JIYUCHU:. PaSJ’II/IanOT CUHXPOHHBIC MHOT'OKPAaTHBIC UMITYJIbCHBIC
MOMEXH U HECHHXPOHHEBIC Xa0THUECKHE UMIyIbcHbIE moMexu (XULT).

CUHXpOHHbIe MHOROKpamHbie UMNyJibCHbIe MnMomMexu

HpI/IHLII/IH CO3daHud CUHXPOHHBIX MHOTI'OKPATHBIX UMITYJIBCHBIX IMOMCX
3aKITIOYAETCA B CICIYIOIIEM.

CTaHLII/IH nOMCX MPUHUMACT CUT'HAJIbI O6Hy‘I€HI/IH U NICPCU3IyIacT ux ¢
3aaepKKOU B HampasiacHuu nogasisiemoit PTC Ha Hecyleh 4acToTe 3Toi
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PTC. Ha xaxapiii IpuHATHIN CUTHAT MOKET OBITh MTEPEH3TYUCHO HECKO/Ib-
KO OTBETHBIX UMITYJIbCOB. [IOMEXOBBIC paJHOUMITYIBCHI JOKHEL TI0 (op-
M€, MO AJTUTSIIBHOCTH U 10 MOIHOCTH COOTBETCTBOBATh PAAUOUMITYIbCAM
OTPAKEHHBIX CUTHAJIOB.

Ilpu BO3AEHCTBHHE TaKMX MOMEX HA JKPAHAX WHAUKATOPOB MOAABIISIC-
Mmbix PJIC, mOMHUMO OTMETOK OT MCTHHHBIX LICNCH, OyIyT HOSBIISATHCS APY-
rHE, AHAJOTMYHBIC MM, UMUTHPYIOIINE HECYINCCTBYIOINME MCTH. |akum
00pa3oM MOKHO UMUTHPOBATH TPYIINY LECICH, UMEIOIUX OJUHAKOBBIC Y-
JOBBIC KOOPAMHATHI, HO HAXOSIIUXCS HA PA3IUIHBIX JATBHOCTSX.

IIpu goctaTouHON MOIIHOCTH OTBETHBIX MOMEX, KOTA MPUEM OCYIIC-
CTBJISICTCSL IO OOKOBBIM JICTICCTKAM JAMArpPaMMbl HAIIPABICHHOCTA aHTCHHBI
nogasasieMol PTC, MOKHO UMUTHPOBATH LICIH, YIJIOBBIC KOOPAUHATHI KO-
TOPBIX HE COBHAAAIOT ¢ YIJIOBBIMH KOOPAUHATAMH MOCTAHOBINUKA MOMEX U
3ALUINACMBIX [ICACH. BBeas mporpaMMHOS YIPaBICHUEC HU3TYyUCHHEM MO-
MEX MOXKHO MMUTHPOBATH HE TOJBKO MBHKCHHUE JTOMKHBIX LICICH C JTFOOBIM
KypPCOM, HO H Pa3jHYHBIC BUABI X MAHEBPA.

Bc¢é 310 mpuBOAUT K TOMY, YTO PAAHOIOKAIIMOHHAS OOCTAHOBKA OKa-
3bIBACTCS JAOCTATOYHO CJIOKHOH, MPUXOIUTCS MepepadaThiBaTh OOIbIIONH
MaccUB HHGPOPMALIMU, PACTBLISATh CHIBI H CPSACTBA, MPSIHAZHAUCHHBIC TSI
0OpbOBI ¢ UCTHHHBIMH LICSIMH.

OauH W3 BAPUAHTOB CTPYKTYPHOH CXEMBI CTAHIUH MOMEX, (HOpPMH-
PYIOLICH CUHXPOHHBIC MHOTOKPATHBIC UMITY/IbCHBIC MOMEXH, MPUBCACH HA
puc.5.20,a, a Ha puc.5.20,0 mokazaHbl BpeMeHHbI/e JAArpaMMBbl CUTHAJIOB B
HEKOTOPBIX TOUKAX CXCMBI.

Anp @ ® An CurHasel 00myuc-
= BY 3 c3d | ny — oy —= mma (1), mocrymaro-
T s IHe Ha MNPUEMHYIO

! aHTeHHY A, pa3BeTB-

@ Mp > CB3 —3 oMC JISIOTCA BO BXOTHOH

@ nenu Bl Ha gBa Ha-

Puc.5.20,8 CTRYKTYPHAA CHEME CTEHUWH CHHEDOHHBIK MPABJICHHUS. Oxmna

MHOTORRATHBE WMOYNECHBIY NOMEX. 4aCcTh CUTHAJIA HOCTy-

nmact Ha BXoA mpuéMHUKA [Ip, ¢ BRIXOJA KOTOPOro MPOACTCKTHPOBAHHBIC
BHICOMMITYJIBCHI (3) MOAAOTCs HA cxeMy BpemenHol 3aaepxku CB3. Cxe-
Ma 33JCP’KKU 00ECTICUHBACT MONVICHUE CCPUH BUACOUMITYIBCOB C PA3IHY-
HBIMHU 33JCPKKAMH OTHOCHUTEIBHO KAXKJOT0 MPUHATOro uMmmyibsca. B yer-
potictee ®MC u3 310l cepun QOpMHUPYIOTCS MOAYIMPYIOIINE CHIHATBI

(4).
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